IMPORTANCE OF VETERINARIAN PARTICIPATION IN WILDLIFE CARE {#cesec12}
=========================================================

As humans continue to encroach on previously undisturbed and pristine wild habitats, the frequency of wildlife-human encounters has increased. These increased encounters have led to an increased need for veterinary participation in managing sick and injured animals. For much of the public, veterinarians are still held in reverence because of the James Herriott stories. We believe that it is important for veterinarians to maintain this image. This does not necessarily suggest that veterinarians should consider themselves experts on all animal species, but that as professionals, they should develop an infrastructure of resources that enables them to provide medical and surgical care for those animals in need. In addition, because many of these animals can serve as reservoirs for zoonotic diseases, veterinarians can play an important role in minimizing the risk of disease transmission between wildlife and concerned citizens. For some veterinarians, their role may require them to maintain a current list of veterinarians or wildlife rehabilitators capable of managing an injured wildlife patient and refer clients to these professionals. For others with a more invested interest, it may mean that they will pursue available resources to develop the knowledge and skill for managing these animals in their hospital. The last thing clients, or prospective clients, want to hear from veterinarians is "We don\'t work with those animals." Instead, if veterinarians can, at a minimum, direct clients to the most appropriate resource, veterinarians maintain (and justify) their image among the professions.

DECIDING WHETHER OR NOT TO TREAT WILDLIFE {#cesec13}
=========================================

There are many financial, ethical, and emotional issues for veterinarians to consider when deciding whether to accept wildlife cases to their practice. Wildlife is not owned and therefore do not come with paying caretakers. In many cases, the hospital will be expected to absorb the cost of treatment, although avenues for monetary compensation, including grants and public donations, do exist. Accepting wildlife cases is often perceived by (prospective) clients as a positive reinforcement of a veterinarian\'s compassion toward animals and can serve, directly or indirectly, as a method of increasing a veterinarian\'s domestic and exotic pet caseload. One ethical consideration to make with these cases is deciding when intervention may interfere with a natural process occurring in a population. In some cases, euthanasia will certainly end suffering, whereas in others treatment may interfere with both natural selection and the disease status in a population. However, because the lives of humans have become so enmeshed with populations of wild animals, it is unavoidable that some, if not most, of the injuries or disease processes occurring in wildlife populations are the direct result of human contact. In these cases, there may be a strong moral (ethical) obligation to repair damage caused by the human species. An early and rational assessment of the likely return to function for a patient is imperative to conserve the available resources for treatment and prevent undue suffering in the patient. Animals who are considered poor candidates for release or placement should be considered for euthanasia as soon as an assessment is made. Release candidates should be able to function appropriately within their natural habitat (including reproduction) and with conspecifics; otherwise, a disservice is rendered to both the animal and its population.

Certain factors should be weighed before deciding to accept wildlife cases to a practice. These factors should be considered with every case as well. The potential costs include those welfare expenses associated with captivity, treatment, release, and failure to reestablish the animal in the wild, as well as the welfare risks to conspecifics and other species through the possible introduction of infection or competition for resources and the upset in natural selection (e.g., treating animals that have increased susceptibility to disease may inadvertently select for less fit animals). The potential benefits associated with working with these animals include the emotional pleasure humans derive from helping a "lesser" species, the potential to educate the public, and the opportunities this type of medicine provides for monitoring threats to wildlife and human populations.

Assessing the balance or inherent value between welfare costs and benefits is often difficult. In addition to the unpredictability of responses between individual cases to treatment, there are few robust yardsticks for use in judging, for example, whether any stress or pain associated with captivity and treatment does or does not outweigh the potential welfare benefit to the animal. The task is not made easier by the scarcity of information on outcomes of wildlife rehabilitation cases, although more studies are being done. Veterinarians have an important role in these ethical assessments and in helping to design protocols that will best manage the welfare of these animals in both captive and wild settings.

KNOWING THE REGULATIONS {#cesec14}
=======================

Veterinarians working with wildlife should become familiar with the regulations addressing the handling, transport, and treatment of these animals. These regulations have been enacted at the federal and state levels to ensure the protection of these animals against individuals that would otherwise exploit them (e.g., meat or fur). Historically, veterinarians were perceived as "good Samaritans," and it was just accepted that veterinarians would or could provide any medical and surgical care that a particular wildlife patient required. Unfortunately, some veterinarians, like many unlicensed wildlife rehabilitators, will attempt to complete the rehabilitation process for their wildlife patients, even though they cannot meet their patient\'s husbandry, nutritional, or posttreatment rehabilitation needs. Currently, federal and state governments are committed to maintaining veterinarians as an integral component to the care of injured wildlife and consider veterinarians to be the experts for providing medical and surgical care for these animals. However, these agencies also realize that most veterinarians do not have the time or facilities to fully rehabilitate injured wildlife. Because of this, federal and state agencies require veterinarians (without state and/or federal rehabilitation permits) to transfer these animals to licensed rehabilitators to complete the rehabilitation process. It is expected that a veterinarian will transfer any wildlife patient to a licensed wildlife rehabilitator within 24 hours of stabilizing the patient. A stabilized patient is one that is no longer in dire need of veterinary medical care. Patients that require medical treatment that can be administered via an experienced (trained) rehabilitator should be transferred.

The federal government is primarily invested in the protection of migratory birds and all other species that are listed federally as species of special concern, threatened, or endangered. State agencies also require rehabilitators to maintain permits to cover these same species, as well as mammals and other species (reptiles, amphibians, and fish) considered threatened or endangered at the state level. Veterinarians interested in obtaining federal permits can find information regarding the permits on the United States Fish and Wildlife Service website ([www.fws.gov](http://www.fws.gov){#interref1}). Veterinarians interested in obtaining state rehabilitation licensure should contact their state wildlife and fisheries service.

BECOMING MORE INVOLVED {#cesec15}
======================

Wildlife medicine is in its infancy. Because of this, much of what veterinarians do is based on anecdotal or subjective recommendations. With this knowledge, it is important for those veterinarians working with these animals to document their work and disseminate it to others. This information can be disseminated through presentations at local, state, or national wildlife rehabilitation meetings, or published in appropriate bulletins or journals. In our opinion, the knowledge base regarding wildlife medicine, more so than any other aspect of veterinary medicine, would benefit from more active participation by veterinarians.

COMMON SPECIES PRESENTATIONS {#cesec16}
============================

Veterinarians that publicize an interest in accepting wildlife cases may be surprised by the diversity of cases being presented to their hospitals. In our practices, amphibians, reptiles, birds, and mammals are all routinely presented. Such a diverse caseload requires veterinarians to be adaptive to the different needs of these animals, both in their medical and surgical knowledge and in their ability to meet the rehabilitation needs (e.g., diet, environment) of the patient. Many veterinarians will limit the types of cases presented to their hospitals. Some of the veterinarians we consult with only accept chelonians, whereas others may accept only avian cases. It is important that veterinarians inform wildlife rehabilitators and clients of particular species they exclude from their practices. It would also be helpful to have a list of other veterinarians on hand that do accept those species, so that those individuals can be referred to an appropriate facility.

PREPARING FOR WILDLIFE IN VETERINARY HOSPITALS {#cesec17}
==============================================

Staff Preparedness {#cesec18}
------------------

When veterinarians accept wildlife cases into their hospitals, it is important that they have buy-in from their staff. Wildlife cases can require a significant amount of time and effort, especially orphaned animals. Therefore, it is often the veterinary staff that will have the most contact with the wildlife cases. Veterinarians that accept these types of cases on a moderate to large scale would certainly benefit from providing at least some of their staff an opportunity to obtain continuing education in wildlife rehabilitation. Many of these opportunities can be obtained from local or state meetings, although the large national meetings (e.g., the annual conferences of the National Wildlife Rehabilitators Association and the International Wildlife Rehabilitators Association) provide the most diverse training opportunities. Membership in these organizations is also highly recommended, as they publish regular bulletins or journals and provide a real resource of potential personal contacts.

It is important that veterinarians train their staff to avoid becoming emotionally attached to their wildlife patients. In our opinion, this is the single most controversial issue that can arise in a hospital. If staff members (and veterinarians) become emotionally attached to their cases, they are less likely to maintain an objective outlook on their cases. It is important to always approach these cases with a triage mentality ([Figure 19-1](#f1){ref-type="fig"} ). The time spent treating these patients should also be limited to necessary contact only. Animals that become habituated to humans in captivity may be at greater risk of reinjury or death after release if they lose their fear of humans. For orphaned animals, imprinting is a major concern. Imprinting occurs when an animal recognizes a human as the "parent" animal. Imprinting can potentially lead to dangerous encounters for humans and wildlife, especially with mesopredators, carnivores, and raptors. For this reason, it is important that only trained staff manage orphaned animals.Figure 19-1This barred owl presented with a degloving injury over the entire antebrachium. Although the animal was alert, responsive, and eating, it was euthanized because of the extensive tissue necrosis associated with the wound.

When accepting wildlife patients into a hospital, veterinarians must maintain a complete record for each patient. We have found that staff can prove invaluable for this task. The following information should be collected for each patient: the species, age (if known or adult/juvenile), gender (if known), date of presentation, location and date found, type of injury, medical treatment provided (if any), diet and husbandry provided (if any), and name and contact information of the person(s) presenting the animal. Each patient should also be thoroughly evaluated daily and the data recorded using a standard format (SOAP: subjective, objective, assessment, plan). Maintaining this information in a computer database will allow for routine review and analysis of the data. This information can then be used to develop reference ranges for a particular species or area and can be published and presented to a wider audience.

Equipment {#cesec19}
---------

Most of the medical and surgical equipment required for wildlife patients is already available in veterinary hospitals that treat domestic species. However, if a practice is primarily based on domestic species, there may be some specialty equipment that needs to be obtained. A list of different equipment we consider important can be found in [Box 19-1](#cetextbox1){ref-type="boxed-text"} .BOX 19-1Specialty Equipment Required to Manage Wildlife at a Veterinary HospitalIncubatorsIncubators are thermostat-controlled microhabitats for small mammals, birds, reptiles, and amphibians. These enclosures should be capable of providing a range of environmental temperatures (80°--100°).Oxygen CageBoth orphaned animals that aspirate during feeding and avian species with respiratory disease may benefit from placement in an oxygen cage.Ophthalmic LoupeA loupe can be used to provide better definition to small structures (e.g., blood vessels).Endoscopic EquipmentA 2.7-mm rigid endoscope can be used to perform exploratory coeliotomies in birds. Sexing birds can also be done using this equipment.RadiosurgeryA radiosurgery unit can be used to control hemostasis. This can be especially important in small patients.Restraint MaterialsLeather gloves are required to restrain raptors and mesopredators. Body wraps can be used for birds. A rabies pole or pole-syringe can be used to handle mesopredators.Digital ScaleA scale or scales capable of measuring the variety of animals being presented to the facility are needed. We suggest a scale capable of measuring 1-g increments.

HOUSING {#cesec20}
=======

Veterinarians that accept wildlife cases into their practices must be prepared to house a variety of species. It is always best to house wildlife separately from domestic species, to minimize the likelihood of interspecies disease dissemination; however, when this is not possible, all attempts should be made to minimize transmission (e.g., wear gloves, clean cages with separate sponges). The following are some recommendations for housing different wildlife species.

Avian {#cesec21}
-----

### PASSERINES {#cesec22}

The most difficult aspects of providing housing for small birds is preventing escape and providing security. Using a room that can be darkened will facilitate capture of escapees. Mesh or metal used to cover a cage must have a small diameter to prevent escape. It can also be important to have the enclosure open into a room that will allow for ease of capture (e.g., low ceilings, few hiding spots) should the bird escape the primary cage. The setup of feeding and water stations will vary greatly depending on the species.

### PIGEONS AND DOVES {#cesec23}

For short-term housing, any container, such as a dog or cat kennel, is sufficient. Because pigeons and doves are reservoirs for various avian pathogens, it is always best to isolate them from other species to limit the potential for disease transmission. For longer periods in captivity, these birds may be best housed in an aviary.

### GAMEBIRDS {#cesec24}

Principles of short-term and long-term housing are the same for these birds as was described for pigeons and doves, although the size of the cage may need to be increased for larger specimens. No perching materials need to be provided for short-term housing but should be provided if the bird is kept for a longer period of time to allow roosting at night.[@bib1] Substrate should be easily disinfected, to prevent foot disease (e.g., Astroturf is a good substrate).

### WATERFOWL {#cesec25}

For short-term waterfowl care, the principles are the same as with those previously mentioned, with the exception of providing water in a container large enough for the bird to stand in. For long-term care, adequate housing will require the addition of a large pool or pond, which may not be feasible in a general practice setting.

### WADERS {#cesec26}

Short-term housing for waders should be tall enough to enable the animal to stand naturally. The cage should also be kept dark and quiet with moist, nonslip flooring (e.g., moist sand or newspaper).[@bib2] Water should be provided in a shallow container. For long-term housing, a shallow pond or pool and suitable natural cover should be provided. As with waterfowl, this may be difficult for general practitioners to provide.

### SEABIRDS {#cesec27}

Seabirds have special requirements in captivity that may make rehabilitation difficult, especially for beginners. Some species of seabird are gregarious and do better when housed in groups. Seabirds are sensitive to sudden noises and should be kept in a quiet environment. A soft substrate that is easy to clean, such as Astroturf, rubber mats, or deep layers of wood shavings, should be used. Animals left on firm substrates (metal flooring or concrete) can develop pododermatitis. Straw or hay bedding should never be used, as they can be a source of fungal spores. It is important to provide ample ventilation to minimize the risk of respiratory disease. For stable patients in medium- to long-term captivity, a water source (e.g., pool or pond) must be provided. This water source should be cleaned regularly to prevent autoinfection.

### RAPTORS {#cesec28}

All of the general principles for housing apply to raptors. In addition, it is extremely important to provide an environment that will prevent any self-induced trauma. Raptors are prone to damaging their feathers, wings, talons, and cere in captivity. Injuries to any of these body parts can delay the rehabilitation process and should be avoided at all costs. The best cage materials to use for housing raptors are those that do not bend or damage the feathers. Because most veterinary hospitals maintain chain-link fence kennels or stainless steel cages, housing for raptors may be limited. Covering the cage with a soft mesh can help diminish the amount of feather damage done to hospitalized raptors. Tailguards made out of old radiograph film can be used to reduce tail feather damage. Perches can also be used to help limit the amount of damage done to the tail feathers. The perch should be positioned so that the tail feathers do not touch the base of the cage and the flight feathers have minimal contact with the sides of the cage. For extended hospitalization, raptors should be housed in an appropriately sized aviary. Whereas groups of some species can be housed together, mixing raptors is not recommended. As with short-term housing, care must be taken that the animal cannot injure itself. An easily disinfected substrate, such as Astroturf or gravel, can be used for the aviary. Multiple perches should be provided. If the bird is not a solid flier, the perches should be maintained close to the ground. Covering the perches with a rough surface (e.g., Astroturf) will minimize the likelihood of a bird developing pododermatitis. Multiple diameter and textured perches should be placed in the cage; however, the diameter should not be so small that the talons puncture the plantar surface of the foot.[@bib3] The perches should be cleaned regularly to minimize the likelihood of fecal contamination. As with other species, hay or straw should not be used because of the potential for exposure to *Aspergillus* spp. spores. Certain species, such as owls, will benefit from shelter.

Mammals {#cesec29}
-------

### SMALL RODENTS {#cesec30}

Housing for small rodents must be constructed to withstand aggressive chewing and escape. For adult rodents, wood, some plastics, and aluminum caging materials are not recommended. Galvanized or stainless steel are more appropriate, as they can handle chewing and are easier to disinfect. For short-term housing, adult rodents can be housed in stainless steel hospital kennels. It is important, of course, that the width of the bars be narrow enough to prevent escape. Within the enclosure, a nest box should be provided, which can be made from wood or cardboard. Recycled newspaper is a suitable substrate. Tree limbs and other natural substances are also recommended and will provide the animals a surface to chew on. Orphaned animals or nonchewing species (e.g., bats) can be housed in clip-top plastic containers. It is important to drill a sufficient number of holes in the container to provide ventilation. Newspaper or towels can be used as a substrate for these cages. For long-term rehabilitation, larger portable cages are recommended. Galvanized wire is probably the least expensive material for constructing these cages. It is best to secure these cages to protect against predation.

### LAGOMORPHS {#cesec31}

Lagomorphs are extremely sensitive and prone to stress, so maintaining a quiet, predator-free environment is essential. Care must be taken to make the enclosure escape-proof. Covering the cage will increase the feeling of security for the animal. Attention to the flooring is also important, as these animals like to dig. A hay bedding or false floor can be used to simulate a burrow. The cage types described for rodents can also be used for lagomorphs.

### MESOPREDATORS {#cesec32}

Mesopredators can be housed in standard domestic animals stainless steel cages; however, this is not without its limitations. Because these cages have swing-doors, it can be difficult to work with these animals if they are fractious. For animals that are difficult to manage, anesthesia is highly recommended. A pole-syringe capable of being inserted between the cage bars can be used to safely deliver an appropriate anesthetic. Shifting these animals to outdoor cages is highly recommended. Chain-link cages can be used to house these animals, but they must be constructed to be escape-proof. Whether inside or outside, the cage should be provided with a shelter box and an area for a latrine.

### DEER {#cesec33}

For short-term hospitalization, fawns can be kept in an isolation area or any area that is away from the noise of humans and other animals. Large deer can be kept for short periods of time in a stable or outhouse with a deep layer of straw. As for the size of the enclosure, a maximum of 1.5 × 1.8 m and 2 × 3 m for fawns and adult deer, respectively, is recommended.[@bib4] The enclosure should not have windows, and ventilation should be provided through slats at the top of the walls or ceiling. A door that is divided into a stable-door arrangement, with the top portion only 0.5 m high, is preferred. It is best if the door can be swung inward, so that it can be used as a restraint device for the deer. The top portion of the door should be opened for access only from above. Deer will leap toward light when the door is opened, making other arrangements dangerous. Deer who will be kept in captivity for longer periods of time should be transferred to an experienced rehabilitator who has appropriate pens.

Reptiles and Amphibians {#cesec34}
-----------------------

The housing needs of reptiles and amphibians will vary greatly depending on species. Some examples of reptile groupings by environment include those that are aquatic, semiaquatic, arboreal, or terrestrial. Of the terrestrial reptiles, subgroups include those that are fossorial (burrowing), thigmotactic (prefer to wedge themselves into rocky crevices when not basking), and those that live on the surface of the soil. Reptiles can also be grouped according to the time of day that they are active: diurnal, nocturnal, and crepuscular (active during dusk or dawn). Species habits must be known before appropriate housing can be provided. Reptiles kept in inappropriate environments can develop a variety of conditions that will delay the rehabilitation process. For example, terrestrial species kept in moist cages may develop integumentary disease, whereas aquatic species housed in dry habitats will become dehydrated. Arboreal reptiles must be provided with branches, reptiles adapted to saline or brackish water should be furnished with water of the appropriate salinity, fossorial species must be provided substrate to burrow in, and secretive reptiles must be provided hiding places. Water should be provided in the form in which the animal is used to imbibing it. Many lizards drink from rain or dewdrops on foliage and will not drink from dishes. Tortoises should be provided with a shallow bowl of water. For additional information regarding the specific husbandry needs of reptiles, see the appropriate chapters in this text.

QUARANTINE {#cesec35}
==========

Quarantine is an important consideration when practicing wildlife medicine in a domestic species veterinary hospital. Unfortunately, most veterinary hospitals are not built with quarantine in mind. Because wildlife can harbor various bacterial, fungal, viral, and parasitic diseases that can be transmitted to domestic pets, it is important to minimize and restrict both direct and indirect contact between these animals. Wildlife should be housed in a separate room from domestic species. A room with its own ventilation system is preferred. The traffic through the wildlife ward should be one-way. A foot bath with a disinfectant (e.g., sodium hypochlorite) should be placed outside the doorway and used after exiting the room to minimize the likelihood of tracking infectious diseases throughout the hospital. The disinfectant should be changed daily, or as often as needed, to minimize the amount of organic debris in the solution. Organic debris renders many disinfectants useless. Laboratory coats, or preferably jumpsuits that totally cover clothing, should be placed in the wildlife ward and worn when working with the animals. These clothing materials should be taken out of the room only for washing. Any materials being removed from the ward should be placed in a garbage bag and carried through the hospital in these bags to minimize the likelihood of disseminating disease through the hospital. A hand-washing station should be placed within the room. Signs should be posted on the wildlife ward door to alert staff and clients about the presence of wildlife and the need to maintain a strict quarantine protocol.

ZOONOSES {#cesec36}
========

Zoonotic diseases should always be a concern for those individuals working with wildlife, as many of these animals can harbor a variety of bacterial, viral, fungal and parasitic zoonotic agents ([Box 19-2](#cetextbox2){ref-type="boxed-text"} ). Because of this, children and individuals with compromised immune systems should not be allowed to work with wildlife. Staff should not be allowed to eat, drink, or smoke near any wildlife patients, and food and drink items should not be allowed near any of the places where diagnostic samples are held. We strongly recommend wearing examination gloves when handling wildlife. Wearing gloves will help minimize the likelihood of introducing pathogens into cuts or abrasions on practitioners' and staff\'s hands. For those cases where an aerosolized pathogen is suspected, a protective mask and eyeglasses should be worn. Individuals who develop an illness after working with wildlife should be examined by a health care specialist immediately. *Zoonoses and Communicable Diseases Common to Man and Animals* (ed 3), coedited by P. N. Acha and B. Szyfres and published by the Pan American Health Organization (Washington DC), is an excellent reference for obtaining additional information on zoonotic diseases associated with wildlife.BOX 19-2A partial List of Common Zoonotic Diseases Associated with WildlifeBacterial*Chlamydophila psittaciSalmonella* spp.*Campylobacter* spp.*Escherichia coliStaphylococcus aureusBacillus anthracisStreptococcus* spp.*Mycobacterium* spp.*Leptospira interrogansClostridium* spp.*Francisella tularensisYersinia pestisYersinia pseudotuberculosis*Fungal*Aspergillus* spp.*Histoplasma* spp.*Blastomyces* spp.ViralRabiesWest Nile virusSt. Louis encephalitisEastern equine encephalitisInfluenzaParasitic*Giardia* spp.*Cryptosporidium parvumBaylisascaris procyonisAncylostoma* spp.*Sarcoptes* spp.*Encephalocytozoon cuniculi*

EMERGENCY CARE {#cesec37}
==============

General Concepts {#cesec38}
----------------

When wildlife cases are presented to a veterinary hospital, they should be considered an emergency. Most of these patients will have injuries that are hours to days old that have limited their ability to obtain food, water, or shelter. Because of these limitations, many of these animals will be dehydrated, cachectic, and possibly hypo- or hyperthermic (seasonally dependent). To increase the likelihood of success with these cases, it is vital that the veterinarian stabilize these patients before pursuing a case diagnosis.

Cardiopulmonary Resuscitation {#cesec39}
-----------------------------

In some emergency situations an animal may present with or develop cardiac or respiratory failure during a course of treatment. Veterinary staff should determine beforehand the level of response they will provide in these cases. If the clinic adheres to a strict triage protocol, then most cases of cardiac or respiratory failure will not be treated. If the clinic does attempt to resuscitate these animals, then the staff should be prepared for a low success rate (\<5%).

The first steps to performing cardiopulmonary resuscitation are to intubate the patient and initiate cardiac compressions. In most birds and reptiles, the glottis is located at the base of the tongue and can be easily visualized and intubated ([Figure 19-2](#f2){ref-type="fig"} ). The choice of endotracheal tube should be commensurate with the animal\'s tracheal diameter. For small species, intravenous catheters (14- to 16-gauge) may be modified into an endotracheal tube. Because birds, crocodilians, and chelonians have complete tracheal rings, the cuff on their endotracheal tube should not be insufflated. In mammals, the intubation procedure can be more difficult, especially in rabbits; however, a laryngoscope or endoscope can be used to assist with intubation. In those cases where intubation is difficult, if not impossible, the animal should be masked and a high flow of oxygen provided. The success rate for animals that cannot be intubated will be less than 1%. Respirations can be given every 5 to 30 cardiac compressions.Figure 19-2Intubating birds, such as this red-shouldered hawk, is straightforward. Once the glottis is located at the base of the tongue, the endotracheal tube can be inserted.

Cardiac compressions in wild mammals can be done using the same technique described for domestic mammals. The animal should be placed into lateral recumbency for the procedure. In mammals, the heart is generally located at the point of the elbow. Mustelids are an exception to this rule, with the heart being located more caudally in the thorax. Cardiac compressions can be done by placing the palm of the hand on the lateral surface of the rib cage and compressing ventrally or by grasping the ventral thorax in between the fingers and thumb (fingers on the down side and thumb on the upside of the thorax) and compressing the heart. Cardiac compressions should be done continuously. In birds, chest compressions can be done by pressing the keel. This technique allows for the heart to be compressed by being trapped between the spine and keel. For snakes and lizards, the heart can be directly massaged between an index finger and thumb. In chelonians, cardiac compressions are not possible.

Emergency drugs are an important component of the treatment of cardiac and respiratory failure. Epinephrine should be given when the animal has asystole. The drug can be delivered via a central line, the trachea, or directly into the heart. Multiple doses may be required. In cases where the heart begins beating but remains bradycardic, atropine can be given. Atropine can also be given via a central line, the trachea, or the heart. Doxapram is generally given to stimulate breathing. Different groups of animals appear to respond differently to this drug. The same injection routes may be used for this drug, and it may need to be administered multiple times.

Hemostasis {#cesec40}
----------

The first step in stabilizing emergency cases with acute hemorrhage is to provide hemostasis. Sutures, radiosurgery, tissue glue, and bandages can all be used to control hemorrhage in the wildlife patient. Once the patient is stabilized, the veterinarian should estimate the volume of blood lost and provide an appropriate replacement fluid. Evaluating a packed cell volume immediately after an acute hemorrhaging event may have limited value. In most cases, it is best to evaluate the packed cell volume 18 to 24 hours after presentation.

Respiratory Distress {#cesec41}
--------------------

Animals presenting with respiratory distress represent a true emergency. In many cases, animals will go into respiratory arrest after only minimal handling. To increase success with these cases, it is often best to restrict handling and allow the animal time to compensate. Placement of the animal into a covered oxygen cage will allow the patient time to stabilize its oxygen levels (if it is going to stabilize). Animals can also be given oxygen directly through a mask, although restraining the animal to deliver the oxygen may be stressful. Once the animal has compensated, then an exam and series of diagnostic tests can be pursued.

Thermoregulation {#cesec42}
----------------

The body temperature of a patient can provide a significant amount of information regarding its physiologic status. Although birds are endotherms, there are times when the provision of supplemental heat is important. Birds that fluff their feathers do so to maintain body heat. Birds displaying this behavior must convert energy to maintain their core body temperature. To confirm this, the animal\'s body temperature should be taken. Birds naturally maintain a higher body temperature than mammals, with most birds falling between 104° F and 108° F. Because birds with an illness must conserve energy, it is important that veterinarians provide supplemental heat to minimize the energy expenditure associated withheat conservation. Temperature-controlled incubators provide an excellent method of providing a consistent environmental temperature ([Figure 19-3](#f3){ref-type="fig"} ). Heating pads, hot water bottles, and incandescent lights can also be used to provide supplemental heat, but all should be monitored closely. Adult birds that are hypothermic can be maintained in an environmental temperature of 82° F to 88° F, whereas juvenile birds may need to be kept warmer depending on the extent of their feather coverage (e.g., nestling vs. fledgling). Mammals, like birds, are also endothermic, and although they can control their own body temperature, they may require supplemental heat on occasion. Mammals that are hypothermic may shiver, have cold extremities, and have a body temperature below the acceptable reference range. Most mammalian body temperatures are between 100° F and 104° F. Opossums are an exception, generally having a body temperature between 92° F and 96° F. Reptiles are ectotherms and depend on their environmental temperature to regulate their core body temperature. For North American reptiles, a temperature range of 80° F to 90° F is appropriate.Figure 19-3Temperature-controlled incubators are an excellent method for warming hypothermic wildlife.

Fluid Therapy {#cesec43}
-------------

Fluid therapy should be provided next. The volume of replacement fluids required for a patient can be calculated by determining the maintenance rate of fluids for a day and degree of dehydration. A list of maintenance fluid rates for different types of wildlife is found in [Table 19-1](#cetable1){ref-type="table"} . The techniques used to assess dehydration can be found in [Table 19-2](#cetable2){ref-type="table"} . Fluids should always be warmed to the patient\'s physiologic temperature before being administered. Identifying which fluid is most appropriate will be based on the type of dehydration. Most wildlife cases present with isotonic dehydration, so a balanced fluid (e.g., 0.9% saline, lactated Ringer\'s solution) can be used. Calculating the patient\'s osmolality is the best method for estimating the type of dehydration. Laboratories using osmometers can calculate this number; however, if submitting a sample is not possible, then an estimate can be made using the following mathematical formula: OsM = 2(sodium + potassium) + urea + glucose. For reptiles and birds, uric acid can be used as a substitute for urea; however, it may underestimate the true osmolality. A fluid deficit in a mammalian patient can be corrected within 24 to 36 hours, whereas in birds and reptiles, it may take 48 and 96 hours, respectively.TABLE 19-1Maintenance Fluid Rates for Wildlife PatientsGroupSuggested maintenance fluidsAvian75-100 ml/kg/dayMammals80-100 ml/kg/dayReptiles10-30 ml/kg/dayTABLE 19-2Estimating Dehydration in WildlifePercentage dehydratedClinical signs5%Some loss of skin turgorSkin slow to return after tenting (2-3 sec)Some tackiness in mucous membranesCapillary refill time (\<2 sec)7%-8%Moderate loss of skin turgorSkin slow to return after tenting (3-5 sec)Ropy mucus in oral cavity, dry mucous membranesCapillary refill time (\<3 sec)\>10%Significant loss of skin turgorSkin very slow to return after tenting (\>5 sec)Significant ropy mucus in oral cavityCapillary refill time (\>3 sec)Sunken eyes (loss of retroorbital fat pads)

Fluids can be delivered to wildlife using the same basic techniques described for domestic pets. Animals that are only mildly dehydrated and have a functional gastrointestinal tract can have fluids delivered per os. Subcutaneous fluids can be used for those patients that are mildly dehydrated but have some gastrointestinal disease (e.g., diarrhea, vomiting). For moderately dehydrated reptile and mammalian patients, fluids can be given intracoelomically or intraperitoneally, respectively. Because birds have air sacs, they should never be given fluids intracoelomically. For moderate to severe dehydration, fluids should be given intravenously ([Figure 19-4](#f4){ref-type="fig"} ) or intraosseously.Figure 19-4Intravenous fluids are highly recommended for those patients that are severely dehydrated. In this white-tailed deer fawn, a jugular catheter was placed.

Fracture and Wound Management {#cesec44}
-----------------------------

Fractures should be stabilized to minimize the risk of further injury to the patient and to control pain. Depending on the site and nature of the fracture, various emergency bandaging methods can be employed. We generally immobilize wing fractures with a figure-of-eight splint ([Figure 19-5](#f5){ref-type="fig"} ) or a body wrap. The figure-of-eight splint is appropriate for fractures distal to the elbow, and a body wrap is recommended when the fracture includes the humerus. Vet-wrap (3M Corp., St. Paul, MN), or another comparable bandage material, can be used. For small birds (e.g., hummingbirds), placing the wings in a normal position and taping the primaries where they cross can provide an adequate splint. When immobilizing the wings of a bird, it is important to change the bandage and provide physical therapy every 3 to 4 days. This will prevent excessive contraction of the patagial tendon and atrophy of the muscles. We prefer to replace the bandage under anesthesia, as this minimizes the likelihood of the animal reinjuring itself and controls the pain associated with the procedure. In birds, fractures of the legs can be immobilized with modified syringe-case splints, tape splints, a ball bandage, or a Robert Jones--type splint. Syringe case splints are best suited for fractures distal to the stifle. Tape splints can be used to stabilize toes or the distal leg of a passerine or other lightweight bird. We generally use white, porous tape for these splints. For mammals, limbs can be splinted using the standard techniques described for domestic mammals. Fractures of the reptile limb can be immobilized by taping the limb to the animal\'s body. In lizards, a forelimb can be secured against the body wall using porous tape while the rear leg can be immobilized against the tail. In chelonians, the limb can be reduced into a normal position within the shell and taped into place. When splinting any limb, it is important to always immobilize the joint above and below the fracture site.Figure 19-5This screech owl presented with a radial fracture. Because the fracture was reduced, the wing was splinted using a figure-of-eight bandage.

Wound management should be initiated to limit the amount of fluid or moisture lost from the break in the integument and to limit wound contamination. There are a variety of methods that can be used to manage a skin wound in a wildlife patient. The first and most important step to managing a wound is to remove any necrotic tissue. If necrotic tissue is left behind, it will delay the healing process. Sharp dissection of the wound should be done to remove all of the necrotic tissue. Wound disinfection can be done by irrigating the wound with dilute chlorhexidine, Betadine, or 50% dextrose. We have used the hyperosmotic dextrose, with excellent results. Others report similar results with honey. After disinfection, the wound should be rinsed with a warmed sterile saline. Once disinfected, the wound should be protected against additional contamination. Silver sulfadiazine, or another topical antimicrobial, can be applied to the wound to protect it against opportunistic pathogens and to maintain the hydration of the exposed tissues. Bandage material can be applied to the wound if additional protection is required. A wet-to-dry bandage can be applied to any wound that requires decontamination. Depending on the size of the wound, either 2″ × 2″ or 4″ × 4″ gauze pads can be used for the bandage. The first 4 to 5 gauze pads should be irrigated with sterile saline or a disinfectant, such as chlorhexidine. The gauze pads should be wrung out before being applied to the wound. An additional 4 to 5 dry gauze pads should be placed on top of the moistened pads. All of the gauze should be secured to the wound with Vet-wrap. The bandage should be changed daily. Any necrotic tissue should be removed in between bandage changes. While uncovered, the wound should be disinfected using the technique described previously. The wet-to-dry bandage should be used only until the wound is considered disinfected. Prolonged use of this bandage can lead to tissue desiccation.

THERAPEUTICS {#cesec45}
============

Once fluid therapy is initiated, chemotherapeutics can be given. It is important to wait on certain drugs until after fluid therapy has been instituted. For example, the administration of steroidal antiinflammatories could have a negative response if given to a dehydrated patient. A variety of chemotherapeutics are available to the veterinarian, including antiinflammatories (steroidal and nonsteroidal), analgesics, antibiotics, antifungals, antivirals, anesthetics, antiemetics, chelating agents, vitamins, and minerals. A list of common drugs used to treat wildlife can be found in [Table 19-3](#cetable3){ref-type="table"} .TABLE 19-3Drugs Commonly Used to Treat WildlifeDrugDoseComments**Emergency drugs**Atropine0.5 mg/kgIV, IO, ITDiazepam0.5-1.0 mg/kgIV, IODoxapram20 mg/kgIV, IO, ITEpinephrine0.5-1.0 mg/kg1 : 1,000; IV, IO, IT**Antibiotics**Amikacin3-5 mg/kgReptiles: IM, q72h15-20 mg/kgBirds: IM, q24h2.5-10 mg/kgMammals: IM, q12-24hAmoxicillin10-30 mg/kgReptiles: PO, IM, q12-24h100 mg/kgBirds, PO, q12h10-20 mg/kgMammals: PO, q12h; NOT recommended for rodents or lagomorphsCephalexin20-40 mg/kgReptiles: PO, q12h100 mg/kgBirds, PO, q12h15-30 mg/kgMammals: PO, q12h; NOT recommended for rodents or lagomorphsCeftazidime20 mg/kgReptiles: IM, q72hCiprofloxacin10 mg/kgReptiles: PO, q24h15 mg/kgBirds: PO, q12h15 mg/kgMammals: PO, q12hDoxycycline5-10 mg/kgReptiles: PO, q24h25-100 mg/kgBirds: PO, q24hEnrofloxacin5-10 mg/kgReptiles: PO, q24h10-15 mg/kgBirds: PO, q12h5-10 mg/kgMammals: PO, q12hTetracycline200 mg/kgBirds: PO, q12-24h20 mg/kgMammals: PO, q12h; use with caution in lagomorphs and rodentsTrimethoprim-sulfadiazine15-30 mg/kgReptiles: PO, q24h50-75 mg/kgBirds: PO, q12-24h5-25 mg/kgMammals: PO, q12-24h**Antifungals**Itraconazole5-10 mg/kgReptiles: PO, q24-48h; monitor for neurologic disease2.5-10 mg/kgBirds: PO, q24h; monitor for neurologic disease2.5-5 mg/kgMammals: PO, q24h; monitor for neurologic diseaseKetoconazole25-50 mg/kgReptiles: PO, q24h20-50 mg/kgBirds: PO, q12-24h20-50 mg/kgMammals: PO, q24hNystatin100,000 IU/kgReptiles: PO, q24h100,000-300, 000 IU/kgBirds: PO, q12h**Antiparasitics**Fenbendazole25-100 mg/kgAvian, reptiles: PO, once, repeat 10-14 days5-10 mg/kgMammals: PO, q24h × 3-5 daysIvermectin0.2-0.4 mg/kgAll wildlife: IM, PO; Do not use in cheloniansMetronidazole25-50 mg/kgReptiles: PO, q24-48h20-40 mg/kgBirds: PO, q12-24h15-25 mg/kgMammals: PO, q12-24hPraziquantel5-8 mg/kgReptiles: IM, repeat 10-14 days20-40 mg/kgBirds: PO, q12-24h5-10 mg/kgMammals: IM, repeat 10-14 days[^1]

CAPTURE AND TRANSPORT {#cesec46}
=====================

Most injured wildlife cases will be transported to a veterinary clinic by the public, but there may be times when veterinarians are in a situation that requires them or their staff to capture an animal or give counsel on appropriate capture and transport to a member of the public. The techniques vary according to the species being approached, but some generalities apply. If observing the animal before capture, it is best to evaluate its posture and attitude from a distance (e.g., alert, depressed, lethargic). This information can be used to develop a capture strategy. Animals that are depressed and lethargic should be approached cautiously, as they may be more susceptible to sudden death or capture myopathy. When developing a capture strategy, it is also imperative to consider the humans involved with the procedure, to ensure no harm comes to those involved. Before capture, identify the major "weapons" an animal will use to defend itself. Raptors, for example, may use their talons and beak as weapons.

An appropriate-sized, darkened cardboard box (with ventilation holes cut in) or pet carrier that opens from the top can be used to transport wildlife. The cardboard box is an excellent transport carrier because it can be discarded after use; the pet carrier can be disinfected between uses. Homemade wooden boxes may also be used but are more difficult to disinfect. It is important to include a nonslip floor covering in the transport container to ensure proper footing in the transport box. Noncovered cardboard surfaces have been associated with the development of splay leg and bilateral partial paresis in some bird species.[@bib5] When transporting birds, it is imperative that the box be large enough that the bird can turn without damaging its feathers. When flight or tail feathers are damaged, it can increase the rehabilitation time for a patient.

Avian Species {#cesec47}
-------------

### SMALL AND MEDIUM-SIZED BIRDS {#cesec48}

Small and medium-sized birds, including songbirds, pigeons, doves, and crows, pose few physical risks to humans, although the larger birds in this group can deliver painful bites or scratches. These animals are best captured using a small diameter hole net or cloth. A cloth sack may be used if no box is available for transport.

### GAMEBIRDS {#cesec49}

Gamebirds are notorious for biting and scratching. These birds are generally good runners and will often run toward the thickest cover available, making capture difficult. Because gamebirds are generally high-strung, they may be injured by the inexperienced handler. Several people may be needed to flush a bird under cover. A net or towel is preferred for capturing these animals. Once the bird is captured, it is best to keep the box covered (darkened) to minimize the stress associated with transport.

### WATERFOWL {#cesec50}

Waterfowl, including ducks, geese, and swans, can deliver very painful bites and scratches. In addition, swans can also cause injury by striking with their wings. During the capture process, it is important to prevent these animals from reentering the water. Some form of water transportation and expert assistance may be necessary if the birds are in the water. Specialized equipment, such as swan hooks and bags, may also aid in capture and transport. The easiest method for transporting these animals is to place them in a transport carrier or blanket or sack.

### WADERS {#cesec51}

Many of the wading species have razor-sharp pointed beaks, and they will use them to stab at the faces of any perceived predators (including humans). Appropriate eye protection, such as safety goggles, should always be worn when handling these birds. Capture is similar to that of waterfowl. Transport boxes should be tall enough that the bird can stand comfortably. If such a box is not available, short trips can be made with the bird wrapped in a towel or blanket and the legs extended behind the bird. Care must be taken that the head is always sufficiently restrained.

### SEABIRDS {#cesec52}

The main danger posed by seabirds is from their beaks, which they may use to bite or stab at the face. Some seabirds also have sharp claws, which are capable of causing deep lacerations. As with waders, safety goggles should be worn and the bird never restrained close to the face. If the species in hand has internal nares, be careful not to hold the beak closed because it can affect normal respiration. These birds will also attempt to return to the water when they sense danger, so care must be taken to block this route of escape. A net is usually necessary for capture, but a towel or blanket may also be used. The beak can be kept closed by using tape or a rubber band. The head of these animals should be restrained and covered at all times, to prevent injury to the handler and reduce the stress on the animal. A towel can be wrapped around the body of these birds to restrain the wings; however, the towel should not be held so tight that it affects respiration (e.g., keel excursions). Because seabirds commonly regurgitate, it is important to remove any beak restraint before transporting the animal, to prevent aspiration.[@bib5] The transportation carrier must be large enough to prevent damage to the flight and tail feathers.

### RAPTORS {#cesec53}

Although the beaks of raptors may look formidable, the biggest threat associated with these birds is their talons. Thick leather gloves, such as welding gloves, should be worn when handling medium to larger-sized specimens. Small raptors may be handled using outdoor work gloves (e.g., cotton or leather). When approached, most raptors roll backward and present their talons. When presented with a bird in this position, it is possible to offer them a towel or blanket to grasp before restraining the legs. The legs should always be grasped as close to the body wall as possible, as this will reduce the likelihood of causing a tibiotarsal fracture or injuries associated with self-taloning. The head of the raptor should be grasped using the same techniques to restrain other birds, with the index finger and thumb positioned under the mandible ([Figure 19-6](#f6){ref-type="fig"} ). For animals that are free-ranging, a bal chatri trap may be used. These traps can be built out of wire mesh (e.g., chicken wire) and fishing line. The wire mesh is first used to construct a wire cage to hold a live prey species (e.g., pigeon or rodent). A second piece of chicken wire is then placed over the prey cage, thus preventing injury to the prey species. The fishing line is then cut into small pieces (6-8 cm) and tied into small nooses. These nooses are secured over the entire surface of the trap. When the raptor attacks the trap, it becomes entangled in the trap and cannot lift off the ground with the trap.Figure 19-6The talons and head of a raptor should be securely restrained to prevent injury to the handler.

Mammals {#cesec54}
-------

Unconscious mammals must be approached and handled with caution, as they may suddenly regain consciousness. Mammals should only be carried in an appropriate transport container and should never be captured or handled with unprotected hands. For capture, a towel or blanket may be placed over the animal to reduce its vision. Large and potentially dangerous mammals should always be sedated before being transported.

### RODENTS {#cesec55}

These animals frequently bite when handled. Leather gloves should always be worn by the individual capturing the animal to reduce the risk of injury and disease transmission. Small wild mammals may be caught with small nets or by covering them with a towel or blanket. Transport boxes for these animals should be escape-proof. Because of their ability to chew through cardboard, sturdy plastic or fine-meshed wire carriers are strongly recommended.

### LAGOMORPHS {#cesec56}

Although considered docile by many, lagomorphs may bite and scratch during capture and handling. Leather gloves should be worn to reduce the risk of injury. Rabbits and hares are more susceptible to the effects of stress than most other species. The short-term effects associated with stress may be manifested in sudden death due to heart failure or fatal oliguria.[@bib6] Over longer periods of time, stress may be manifested as reduced gut motility and the disrupted carbohydrate metabolism, leading to diarrhea, hepatic lipidosis, liver failure, and death. In these cases, the cecal microflora are also disrupted, leading to enterotoxemia and gut stasis. Lagomorphs are also prone to spinal injury during capture and handling.[@bib6] Blankets, towels, or nets may be used to capture animals that are free-ranging.

### MESOPREDATORS: OPOSSUMS, RACCOONS, AND FOXES {#cesec57}

Mesopredators have very sharp teeth and can deliver a painful bite, even through leather gloves. Animals that are severely ill or in shock may appear tame but can still inflict a serious injury. It is important to know that opossums can climb upward when held by their tail. Mesopredators may be caught in a net and then pinned using a soft-headed broom. Once pinned safely, they can be scruffed. If this method does not work, a quick-release rabies pole can be used. It is preferable to use one with a rubber end to prevent fracturing an animal\'s teeth as is bites the pole.[@bib7] Inexperienced individuals should not attempt to capture these animals, as they are likely to injure both the animal and themselves. A live animal trap, plastic domestic pet travel carrier, or sturdy plastic trash can with a tight-fitting lid can be used to transport mesopredators.

### DEER {#cesec58}

Yearling and adult deer can pose a special danger. These animals are capable of gouging with their antlers or kicking with their feet. Only trained professionals should attempt to capture an injured subadult or adult deer. A deer that is severely injured or in shock may appear tame when approached; however, they are still capable of quick bursts of speed and energy and can injure an inexperienced handler. Before approaching an injured deer, it should be evaluated from a distance to determine its general status. The equipment generally used to capture deer include dark towels or drapes for covering the head, thick blankets, soft ropes, soft cargo or freight netting, and possibly a dart gun or pole-syringe.[@bib4] Anesthetics appropriate for sedating deer and a euthanasia solution should be kept on hand. If the deer is trapped in fencing or some other physical structure, it should be sedated remotely to prevent further injury to the deer. Expert assistance should also be sought for transport of injured deer. Individual deer should never be transported loose within a trailer without restraint. Large deer can best be transported wrapped up in cargo nets with the eyes blindfolded and the feet hobbled. Small deer can be wrapped in blankets. Trussed-up deer can be transported in a vehicle or trailer.

Fawns should be captured by hand and restrained manually. The deer should be approached from behind, and if recumbent, covered with a blanket, net, or coat. Many fawns do not display any resistance to capture. Once restrained, the animal should be blindfolded to reduce its stress levels. Once masked, these deer will lie quietly if they are undisturbed. The animal\'s legs can be tied together at the level of the metacarpi and metatarsi (cannons) using a soft rope; however, hobbling an animal in this way must be done carefully so that the soft ropes are not too tight. To prevent further struggling, the deer should then be trussed up in a blanket or cargo net and secured with additional ropes. Some deer are very vocal when caught, injured, or handled.

Reptiles and Amphibians {#cesec59}
-----------------------

Expert assistance should be sought before attempting to capture and transport venomous snakes. For nonvenomous snakes and other reptiles, a cloth or canvas bag placed in a solid box makes an ideal transportation container. Amphibians can be moved in a similar manner, although the transport bag should be kept moist to prevent desiccation. This can be achieved by placing damp vegetation, such as sphagnum moss, in the bag or frequently misting the bag with dechlorinated water.

RESTRAINT AND HANDLING {#cesec60}
======================

Manual {#cesec61}
------

Once the animal is transported to the clinic, the veterinary staff should be prepared to restrain and handle the animal for the physical examination and any diagnostic testing procedures. It is essential that the staff be trained properly to minimize the likelihood of injury to the human handler and patient. Restraint and handling is a stressful time for the patient, often leading to elevated cortisol or corticosterone production. Over time, this physiologic stress could have detrimental effects on the patient, including a reduction in metabolism, immune function, and normal behaviors.

### GENERAL AVIAN {#cesec62}

For most simple procedures, physical restraint alone can be used. Most species are easier to catch and handle in low light conditions and can be calmed by covering their head. At our hospitals, a towel is often used to support the body, restrain the wings, and cover the head. If the animal is not stable enough for chemical anesthesia during radiography, tape and a plexiglass board can be used to restrain the animals. In all cases of restraint, special care must be taken to ensure that the animal can have normal keel excursions that allow for adequate ventilation, as birds lack a diaphragm. Most birds will attempt to beat their wings during restraint, and this must be prevented for several reasons: They (1) risk damaging their flight and tail feathers, (2) can fracture the bones of their wings, (3) can worsen any injury, and (4) risk expending valuable energy in the process. When the wings are immobilized, they should be placed into their normal resting position.

#### Passerines {#cesec63}

The simplest and most effective method of restraint is to place the bird in one hand with the dorsum of the bird in the palm and the neck held gently between the forefinger and second finger. It is especially important in the handling of small birds that undue pressure is not exerted that may inhibit respiration.

#### Pigeons and doves {#cesec64}

Smaller species can be held with the keel resting in the palm and the head toward the wrist, using the fingers to secure the feet, tail, and wings.

#### Gamebirds {#cesec65}

Smaller gamebirds may be held using the same technique described previously for small passerines; however, because larger gamebirds are both muscular and powerful, they must be held using two hands. When handling these animals, care must be taken to prevent them from losing excessive amounts of feathers, as they are "loosely feathered" and feather loss may delay release. Wrapping these birds in a towel will minimize wing-flapping and feather loss. Sufficient space should be maintained between the legs, as these animals can injure themselves by kicking their legs. Male gamebirds may have dangerous spurs on their legs, and care should be taken to secure the legs firmly to avoid injury to the handler or bird.

#### Waterfowl {#cesec66}

Smaller waterfowl can be restrained by folding the wings against the body and then holding both the wings and the body in both hands. A wing hold can also be used by grasping the wings near the point of the shoulders, with the index finger between the wings and the other hand supporting the sternum. The wing hold can be used only for short periods of time; otherwise, brachial plexus paralysis may result. Larger waterfowl can be restrained by tucking the body under the arm and against the restrainer\'s body. The bird\'s legs can also be tucked up against the body and the beak held with the free hand. For larger waterfowl, multiple individuals may be needed to properly restrain a patient. Both the handler and the animal may incur serious wounds by the calloused carpal joints of waterfowl. Appropriately sized towels or commercial body wraps can be used to limit wing flapping. The ends of the towel can be wrapped diagonally across the bird\'s body, leaving the head and neck exposed. The towel can be held in place with tape or bandage material. In those species without external nares, it is important to allow the beak to remain slightly open to ensure adequate ventilation.

#### Waders {#cesec67}

A variety of challenges are present in the restraint and handling of waders. The smaller species are very delicate, and damage to the extremities and beak tips can easily be incurred. If waders are restrained with their legs flexed, permanent paralysis may occur due to impeded circulation. Some waders, such as herons and egrets, have very sharp beaks, and will make lightening-fast stabbing movements at the face and eyes of their captors. Safety goggles should be worn at all times when handling these birds. The head should be secured first. As with other birds, placement of the index finger and thumb under the mandible will provide adequate head restraint. The body can be restrained using the techniques described for larger waterfowl. Rubber tubing can be used to keep the beak closed during examinations, but it should never be left on while the bird is unattended, as regurgitation and aspiration may occur.[@bib2] Impaling a cork on the end of the beak has also been used as a safety precaution, but we do not recommend it.

#### Seabirds {#cesec68}

Seabirds can also deliver dangerous blows to the face and body with their beak and should therefore be restrained using the techniques described for waders.

#### Raptors {#cesec69}

Raptors can pose a serious injury risk to any handler, experienced or inexperienced. Therefore, it is important to always remain vigilant around these animals. Raptors will use two primary defenses against their human handlers: their talons and their beak. To protect against injury, leather gloves should always be worn. When approached, raptors generally roll into a dorsal recumbent position and present their talons. The legs should be grasped as close to the body as possible to prevent self-taloning and iatrogenic tibiotarsal fracture. Once the legs are secured, the wings should be secured against the body to prevent feather damage. A towel or body wrap can be used to maintain the wings against the body. Always restrain these animals in an open area in a room, as the animal\'s feathers may become damaged if the wings strike a counter or table surface. The head of the raptor should be grasped using the same techniques described to restrain other birds, with the index finger and thumb positioned under the mandible. In our experience, owls, eagles, and accipiters are the most prone to bite. Wearing leather gloves will protect the handler against bite injuries. Most medium to large raptors require a minimum of two people to safely restrain them.

### MAMMALS {#cesec70}

#### Squirrels {#cesec71}

Adult squirrels can inflict deep bite wounds using their incisors. Because of this, it is important to always restrain these animals while wearing a pair of thick leather gloves. The index finger and thumb of one hand can be placed underneath the mandible to control the head, while the free hand can be used to support the body. We strongly recommend wearing gloves when handling these animals, because if they bite a member of the staff they need to be, by law, euthanized. Orphaned squirrels can generally be handled using a single hand.

#### Bats {#cesec72}

Injured bats pose a special risk to veterinarians and their staff. In most states, these animals remain an important vector of the rabies virus. Because these animals have special requirements regarding their care, they should only be handled by individuals with a significant amount of chiropteran experience. When working with these animals, gloves should be worn at all times. Bats are escape artists, and great care must be taken during handling to prevent accidental escape. One method of restraint is to position the bat dorsoventrally across its thorax and use the thumb and forefingers in apposition.[@bib8] Care should be taken not to restrict the animal\'s ability to breathe. Scruffing appears to be stressful to many chiropteran species and should be avoided. It is important to always support the body of a bat while handling its wings to prevent iatrogenic fractures of the appendicular skeleton.

#### Lagomorphs {#cesec73}

Finding a balance between gentle and secure restraint is essential when handling lagomorphs. These animals may react to any perceived danger by either becoming motionless or fleeing. In those cases where they remain motionless for an extended period of time, the handler should be prepared for them to mount a sudden escape response. Rabbits can be restrained by grasping (scruffing) the skin over the nape of the neck with one hand and using the free hand to support the hindquarters. The skeleton of these animals is lighter than comparable mammals, whereas the musculature associated with the rearlimbs is massive and strong. If the hindquarters are not supported, one quick kick of the rear legs could result in a vertebral fracture. Rabbits can also be restrained by wrapping a towel around the body of the animal ("bunny burrito"), leaving the head exposed. If this technique is used, again, it is important to support the hindquarters of the animal. Another method to assist in the restraint of rabbits is that of "hypnosis," or "trancing."[@bib6] The technique is described as an immobility response that occurs after placing the animal on its dorsum, resulting in a cessation of spontaneous movement and a failure to respond to external stimuli for several minutes.

#### Mesopredators {#cesec74}

Restraining adult mesopredators requires some background knowledge of these animals and is generally best done under sedation. If these animals are presented in a cage or carrier, we prefer to anesthetize them for removal from the cage: Ketamine (5-10 mg/kg IM) (Ketaset, Ft. Dodge Animal Health, Ft. Dodge, IA) or Telazol (tiletamine-zolazepam; 3-5 mg/kg IM) (Ft. Dodge Animal Health). Some individuals recommend removing the animals using a rabies pole, but this method is very stressful to the animal. Once anesthetized, the animals can be examined and sampled for various diagnostic tests. The animals can be moved by scruffing them at the nape and supporting the body with the free hand. For larger specimens, two or more handlers are recommended. Juvenile mesopredators can be restrained manually. Leather gloves should be used to reduce the risk of bite injuries. The juveniles can be handled using the same technique described for the adults. The tail of the opossum can also be used when manipulating or moving an opossum, although we do not believe the entire weight of the animal should be supported by the tail.

#### Deer {#cesec75}

Adult deer should be anesthetized for a physical examination to minimize the stress and risk of injury to the patient and the handler. Anesthetic agents commonly used for deer are found in [Table 19-4](#cetable4){ref-type="table"} . Fawns can be restrained by supporting the head and body. Placing a hand under the thorax or abdomen when the animal is in a standing position will minimize the likelihood of the animal falling into a down position. In some cases, however, it is easier to examine a fawn while it is lying down.TABLE 19-4Anesthetic Agents Used to Anesthetize Wildlife PatientsAgentDoseComments**Avian**Isoflurane3%-5% induction, 1%-3% maintenanceSafe, mask or intubate, low cardiopulmonary riskSevoflurane5%-8% induction, 2%-5% maintenanceSafe, mask or intubate, low cardiopulmonary riskPropofol10 mg/kg IV, to effectMust be given IV or IO, rapid recoveryXylazineNot recommended, rough recoveryKetamineNot recommended, rough recovery**Mammals**Isoflurane3%-5% induction, 1%-3% maintenanceSafe, mask or intubate, low cardiopulmonary riskSevoflurane5%-8% induction, 2%-5% maintenanceSafe, mask or intubate, low cardiopulmonary riskPropofol5-10 mg/kg IV, to effectMust be given IV or IO, rapid recoveryXylazine1-5 mg/kgDeer (combine with ketamine)Medetomidine0.15-0.25 mg/kg0.5-0.1 mg/kgDeer (combine with ketamine)Ketamine5-10 mg/kgMesopredators10-40 mg/kgLagomorphs80-100 mg/kgRodents5-15 mg/kgDeer (combine with xylazine)3-5 mg/kgDeer (combine with medetomidine)Tiletamine-Zolazepam5 mg/kgMesopredators; not recommended for lagomorphs**Reptiles**Isoflurane3%-5% induction, 1%-3% maintenanceSafe, mask or intubate, low cardiopulmonary riskSevoflurane5%-8% induction, 2%-5% maintenanceSafe, mask or intubate, low cardiopulmonary riskPropofol10-15 mg/kg IV, to effectMust be given IV or IO, rapid recoveryMedetomidine0.15 mg/kg IMAlligators: reverse atipamezole (equal volume)0.75-0.15 mg/kg IMChelonians: in combination with ketamine (5-15 mg/kg IM)Ketamine5-15 mg/kgSnakes, lizards: induction10-25 mg/kgChelonians: induction; not recommended for surgical procedures without additional coverage (inhalant, medetomidine)Telazol3-5 mg/kgSnakes: induction5-8 mg/kgLizards: induction5-10 mg/kgChelonians: induction**Amphibians**MS-222200-5000 mg/LLower doses for larvaeClove oil300-350 mg/LAnurans400-450 mg/LSalamandersPropofol35-45 mg/kg ICeSalamanders5-15 mg/kg IVAll[^2]

#### Reptiles {#cesec76}

Reptiles should be handled carefully to prevent injury to the patient. These animals have only a single occipital condyle supporting the skull and cervical spine, so the head and neck should always be supported to ensure that the cervical spine is not bearing the weight of the animal\'s body. It should also be taken into account that during times of shedding, reptiles are more susceptible to skin damage.

In the past, hypothermia was considered an appropriate manner of restraint for reptiles; however, this primitive technique is no longer considered appropriate. There are several possible disadvantages associated with this technique: (1) There is no published evidence that suggests that lowering a reptile\'s body temperature until it no longer responds to external stimuli abolishes the perception of pain, (2) as the animal warms it may suddenly awaken, which can cause danger to the handlers if it is a hazardous species, (3) the animal may die if the hypothermic state is extended, (4) stress and immunodeficiency may result from hypothermic states because immunoglobulin synthesis is temperature dependent, and (5) several safe chemical restraint agents exist for those times when manual restraint is not considered sufficient.[@bib9]

Many noninvasive, short procedures can be done using manual restraint alone, but it should be remembered that although reptiles may not react to painful or stressful stimuli in a manner similar to mammals, they do feel pain and experience stress. Confinement and reduction of vision can minimize the stress experienced by the animal. For example, a reptile can be placed into a dark bag for radiographs because they will generally remain motionless for the procedure. Placing a nonocclusive bandage material over the animal\'s eyes may also be used to reduce motion for a diagnostic procedure such as radiographs.

Chelonians can be restrained by grasping the lateral surfaces of the shell in the area of the bridges ([Figure 19-7](#f7){ref-type="fig"} ). For chelonians that are capable of extending their neck and biting (e.g., snapping turtle: *Chelydra serpentina*), grasping the shell more caudally is recommended. When the head of a chelonian needs to be restrained, the index finger and thumb can be placed behind the points of the ramus of the mandible. It is important that the handler does not exert excessive pressure when extracting the head and neck, as this can lead to cervical injury. For those species that can completely enclose themselves within their shell (e.g., box turtle: *Terrapene carolina*), chemical anesthesia is recommended. Placing the animal in a shallow volume of water may stimulate them to exit their shell, but waiting for this to occur can be time consuming.Figure 19-7Chelonians can be securely restrained by grasping the lateral surfaces of the plastron and carapace.

Small lizards may be held in one hand, with the index finger under the throat and the thumb on the head or neck. Larger lizards can be held by grasping them behind the head with an index finger and thumb, while securing the rear legs against the base of the tail. It is important to be gentle when manipulating the tail of a lizard capable of tail autonomy. Applying gentle pressure on the eyes of some species of lizards may induce a vagal response (e.g., bradycardia, lethargy).

Large snakes and venomous snakes require at least two experienced handlers for restraint. Specialized equipment is recommended to manage these animals, including snake hooks, clear tubes, and pinning sticks. The snake can be placed on a foam mat, and a rod or hook may be used to pin the head. Once pinned, the head should be grasped behind the angles of the jaw with the thumb and forefinger, taking care not to apply too much pressure. A second person should assist the primary handler by supporting the body of the snake. Clear plastic tubes, either commercial or homemade and slightly larger in diameter than the snake, can be used to restrain venomous snakes. The snake should be placed on the ground with the tube directly in front of it, and the snake encouraged to enter the tube. When one third of the snake is in the tube, the snake and tube are grasped together to immobilize the snake. Preplaced holes in the tube can be used to allow for sampling and injections.

### AMPHIBIANS {#cesec77}

Restraint and handling of amphibians should be kept to a minimum. Because amphibians are susceptible to skin damage and desiccation, they should be handled with moistened gloves. Larval amphibians can succumb to hypoxia if they are removed from their aquatic habitat for an extended period, and they should only be removed from the water for short periods of time. Some toad species, such as the marine toad *(Bufo marinus),* can present a danger to the handler by releasing bufotoxin from the parotid glands. Wearing exam gloves can minimize the likelihood of toxin exposure to the handler. Anurans (frogs and toads) can be restrained by placing an index finger and thumb into the axillae or wrapping these fingers around the forelimbs. For small specimens, cupping them in a hand is also recommended. Most salamanders and newts require minimal restraint and can be held in an open hand. The head of caecilians and amphiumas should be restrained because they can bite.

Chemical {#cesec78}
--------

While many procedures can be carried out with manual restraint, there will be instances where the patient is too difficult to restrain, the procedure too painful, or the stress associated with the procedure too great for manual restraint to be used alone. When this is the case, it is advisable to use chemical restraint. Although the expense associated with managing the case using anesthesia is greater, the reduced stress and time saved to try to carry out the procedure will outweigh this disadvantage. Both injectable and inhalant anesthetics are available for use in a multitude of wildlife patients, and a list of commonly used anesthetics can be found in [Table 19-4](#cetable4){ref-type="table"}. When selecting an anesthetic(s) for a wildlife case, it is im-portant to consider the patient\'s status and the procedure being performed. Some of the points to consider include the the animal\'s weight, age, reproductive status, stress level, type of injury, length of procedure, and need for analgesia.

PHYSICAL EXAMINATION AND COMMON ABNORMALITIES {#cesec79}
=============================================

The overall aim of wildlife rehabilitation is to return animals to the wild in a condition that allows them to compete with members of its own and other species and to successfully reproduce and behave in a species-appropriate way, with no physical or mental impediments that would affect their chances of performing normally in their environment. The physical examination represents the first opportunity the veterinarian has at determining the likelihood an animal can be rehabilitated and released. In some cases, the injury will be life-threatening or not correctable, and humane euthanasia will be warranted. In other cases, the ultimate outcome will be based on the veterinarian\'s ability to provide medical and surgical assistance. For these reasons, it is important that the veterinarian fully evaluate these animals at the time of presentation to ensure that he or she identifies all of the problems an animal presents with, as well as make a determination as to the value of pursuing or not pursuing a case.

The first, and most important, step in performing a physical examination is to correctly identify the presenting species and its age group. For those with limited knowledge regarding species characterization, we recommend maintaining a library of field guides (both national and state) to assist with species identification. Maintaining friendships with local ornithologists, mammalogists, and herpetologists might also be helpful when attempting to identify resources to assist with species identification. The Internet can also be a valuable resource for identifying species too. If the identification of the actual species is not possible, it would still be useful to be able to characterize the animal to family or generic level. Correctly identifying the animal will allow the veterinarian to determine the (1) natural diet (e.g., carnivore, omnivore, herbivore), (2) habitat and feeding strategy (e.g., aerial feeder, arboreal, ground dwelling), (3) social behavior (e.g., gregarious and nonterritorial, solitary and territorial), (4) movements (e.g., resident, partial migrant, summer or winter visitor), (5) approximate age (e.g., dependent/independent juvenile, or adult) ([Figure 19-8](#f8){ref-type="fig"} ), and (6) gender. This information will aid in determining the care an animal should receive and may also determine its release potential. If the animal is being presented from an outside source, a thorough history should be obtained. Unfortunately, the opportunity to obtain a thorough history from these animals is often limited because the individuals presenting the animals may have only recently encountered the animals. Those historical questions that can generally be answered include: (1) Where was the animal found? (2) Under what conditions was the animal found? (3) What day and time was the animal found? (4) How long has the rescuer had the animal? (5) Has the rescuer fed, watered, or medicated the animal? (6) What has the animal been doing while in captivity? (7) Were there any obvious lesions on the animal?Figure 19-8It is important for veterinarians to be able to identify the general age of their patients. In the case of this great-horned owl, the downy feathers on the head confirm that it is a juvenile.

Once an adequate history is obtained, the animal should be observed from a distance to gauge the severity of the illness and determine whether to proceed with the physical exam or allow the animal to recuperate. Avian and reptilian species will attempt to mask any signs of illness when a perceived predator approaches. If the animal is unable to do this, and appears obviously ill, the condition is likely extremely serious. During the observation period, information can be gathered about the animal\'s posture, conformation, respiratory and neurologic status, and gastrointestinal output (e.g., feces, vomitus).

As with the physical examination of companion animals, it is extremely important to follow the same routine for each examination so that no body system is missed. An example of a standard wildlife physical examination can be found in [Box 19-3](#cetextbox3){ref-type="boxed-text"} , and a list of the most common findings during an examination in [Table 19-5](#cetable5){ref-type="table"} .BOX 19-3Standard Protocol for Performing a Physical Examination on a Wildlife Patient1.Identify species to determine diet, housing needs, and restraint techniques. A geographically appropriate field guide is essential.2.Observe the animal from a distance for alertness, aggression, mental status, body condition, and gastrointestinal and respiratory functions.3.Restrain animal using appropriate techniques for that species.4.Observe the eyes for pupil size and symmetry, pupillary light responses, menace reflexes, corneal disease, and the presence of hyphema or hypopyon. Perform fundic examination.5.Examine the ears for injury and ectoparasites.6.Examine the mouth for abscesses, mucous membrane tackiness, capillary refill time, and presence of parasitism.7.Examine the nares for discharge.8.Palpate the head for traumatic injuries or abnormal masses.9.Palpate the lymph nodes (mammals only).10.Thoroughly inspect the integument for signs of dermatitis, ectoparasitism, and abnormal masses.11.Palpate the abdomen or coelomic cavity.12.Palpate the extremities for obvious injury, asymmetry, muscle atrophy, and loss of feathers or fur.13.Check anus or vent for abnormalities, diarrhea, or hemorrhage.14.Auscult the heart and lungs.15.Weigh the animal.TABLE 19-5Common Species Presentations for North American WildlifeSpeciesCommon presentationsSquirrelsOrphaned: fallen out of nestTraumatic injuries: automobile, domestic predatorsViral disease: West Nile virus, papilloma virusBacterial disease: Gram-negative opportunistsEctoparasites: mites, ticks, fleasEndoparasites: coccidians, nematodesBatsTraumatic: fractures, wing tears, entanglementPoisoning: rodenticides, oil contaminationViral disease: rabies virusBacterial diseaseFungal diseaseEctoparasitesEndoparasites[@bib8]Rabbits and haresOrphaned: abandoned and kidnappedTraumatic injuries: automobile, domestic predatorsEctoparasites: mites, fleasEndoparasites: coccidians, nematodesColic: Bacterial dysbiosisOttersOrphaned: parent trapped/killedTraumatic injuries: automobile, domestic predatorsBacterial disease: Gram-negative opportunists, septic bite woundsPoisoningEctoparasites: mites, fleasEndoparasites: protozoa, cestodes, nematodesFoxes, raccoons, coyotesOrphaned: parent trapped/killedTraumatic injuries: automobile, domestic predatorsViral disease: canine distemper virus, parvovirus, rabiesBacterial disease: Gram-negative opportunists, leptospirosisPoisoningEctoparasites: mites, ticks, fleasEndoparasites: coccidians, nematodesOpossumsOrphaned: parent trapped/killedPoisoningTraumatic injuries: automobile, domestic predatorsBacterial disease: Gram-negative opportunists, leptospirosisEctoparasites: mites, ticks, fleasEndoparasites: coccidians, nematodesDeerOrphaned: kidnappedTraumatic injuries: automobile, domestic predators, fire antsViral disease: epizootic hemorrhagic disease, rotavirus, coronavirusBacterial disease: Gram-negative opportunists *(E. coli)*Ectoparasites: mites, ticks, fleasEndoparasites: coccidians, nematodesBirdsOrphaned: fallen from nest, parent killedTraumatic injuries: automobile, domestic predators, electric wires, fishing hooksPoisoning: heavy metal, mercury, organophosphatesViral disease: West Nile virus, paramyxovirus, herpesvirus, poxvirusBacterial disease: Gram-negative opportunistsEctoparasites: mites, ticks, liceEndoparasites: coccidians, nematodesReptilesTraumatic injuries: automobile, domestic predator, lawn equipmentViral disease: herpesvirus, iridovirus, paramyxovirusBacterial disease: Gram-negative opportunists, mycoplasmosisEctoparasites: mites, ticksEndoparasites: protozoa, nematodes

Avian General Examination {#cesec80}
-------------------------

Birds that present in shock should be stabilized. Overmanipulating these animals can result in acute cardiopulmonary arrest. Once the bird is stable, a thorough and systematic approach to the physical examination is essential. In addition to the previously described exam protocol, an examination of the pectoral area should be done. Evaluating the condition of the large pectoralis muscles lying over the keel will aid in the assessment of the animal\'s body condition. A bird can be presumed to be in good body condition when the muscles form an "A" off of the keel. If the pectoralis muscles are concave and the keel is prominent, then the animal is in poor condition. This is generally indicative of chronic disease.[@bib10] An animal that has bulging pectoralis muscles, making the palpation of the keel difficult, can be presumed to be overconditioned. A distended abdominal wall (coelomic cavity) may be indicative of ascites, neoplasia, egg binding peritonitis, bowel distension, or hepatomegaly. In all but laying hens, the abdominal muscles associated with the coelomic cavity should be slightly concave. Both wings and legs should be extended and examined. Feather quality, muscle mass, and bone integrity should be assessed. Special care should be taken to evaluate joint function.

The most common reasons that wild birds are presented to veterinary hospitals are traumatic injuries, poisonings, and infectious diseases. Traumatic injuries most commonly result from collisions with vehicles or windows, predation by domestic animals (e.g., dogs and cats), or gunshot wounds. Traumatic injuries frequently result in fractures, soft tissue injury, ruptured air sacs, nervous system damage (e.g., concussion, paralysis), and damaged plumage and beaks. Poisonings may be intentional or unintentional ([Figure 19-9](#f9){ref-type="fig"} ). It is important to attempt to identify the source of the poisoning, if at all possible, to prevent exposure to children, domestic pets, and other wildlife. Rodenticides, insecticides, herbicides, and heavy metals are the most common poisons reported in wildlife. Infectious disease in wild birds may be associated with an individual bird\'s exposure and immune status, or it may be related to a disease outbreak. *Chlamydophila psittaci,* poxviruses, mycoplasmosis, and trichomoniasis represent diseases that commonly circulate through wild bird populations, while aspergillosis is more often an individual bird disease that occurs as a result of a single direct exposure or the stress associated with captivity. Endoparasites and ectoparasites are frequently found in wild birds, but they are rarely the primary cause of disease.Figure 19-9This great blue heron presented after falling into an industrial pond full of liquefied plastic.

### PASSERINES {#cesec81}

Small passerines commonly present as a direct result of a traumatic injury associated with predation or an in-flight collision (e.g., window, automobile). Soft tissue and orthopedic injuries are the most common result. If the trauma results in closed fractures of the ulna, radius, or carpometacarpus, the fracture(s) may be stabilized by taping the flight feathers together and supporting the wing. Because of their high metabolism, passerines can potentially heal these fractures in 2 to 4 weeks. Unfortunately, fractures of the humerus or fractures of both the radius and ulna have a guarded to grave prognosis. If healing does occur with these fractures, normal flight is often compromised. Closed fractures of the femur with the fragments in near alignment will usually heal with cage rest; however, if the fracture occurs distal to the femur, light splints can be placed to align fracture segments. Small passerines will generally tolerate supporting their weight on one leg while the other heals. There is some debate about the long-term survival rates of one-legged small birds in the wild.

Cat predation of passerines is a major concern in the United States. It has been estimated that these animals are responsible for killing millions of birds every year. In our practices, fledglings are the most commonly presented. The severity of wounds will vary greatly, from minor soft-tissue wounds to severe lacerations, punctures, and fractures. In most cases, feather loss is apparent as well. The wounds are often contaminated with mixed Gram-positive (e.g., *Staphylococcus* spp. and *Streptococcus* spp.) and Gram-negative bacteria (e.g., *Pasteurella multocida* and *E. coli*). Euthanasia is appropriate in severe cases. Superficial wounds carry a better prognosis and can be managed with appropriate antibiotic therapy and wound management.

Passerines are also susceptible to the previously mentioned infectious diseases, especially poxvirus, mycoplasmosis, and ectoparasites. A higher prevalence of disease may be expected in these birds because they often congregate at high densities in feeding stations (e.g., suburban bird feeders). Starlings and members of the Corvidae family are susceptible to infection by the nematode *Syngamus trachea* (gapeworm), which can cause severe pulmonary disease and respiratory distress.

Anesthesia may be required to facilitate an examination for the following circumstances: nervous or stressed birds, fractious birds, dyspneic birds (e.g., allows direct delivery of oxygen and reduces stress), musculoskeletal examinations where there is a fracture, and an ophthalmic examination when a fundic exam is required. An ophthalmic examination should be done any time a bird suffers head trauma, as the disease of the posterior chamber is common in these birds.

### PIGEONS AND DOVES {#cesec82}

As with passerines, pigeons and doves often present to veterinary hospitals after sustaining a traumatic injury. These birds rely heavily on flight to evade predators and reach roosts and should not be released with impaired flight. Euthanasia should be considered for birds with open or comminuted fractures or fractures with extensive joint involvement. Neurologic disorders are commonly seen with traumatic injuries, and the physical examination should include a thorough examination of the animal\'s posture, demeanor, mentation, and reflexes. Traumatic wounds secondary to strike by raptors usually present as wounds on the bird\'s dorsum. Ruptured crops are commonly seen in these species, likely because their crops are usually more heavily filled than those of other avian species. These cases will present as a necrotic granulating wound and associated crop fistula.

Pigeons and doves are susceptible to a range of infectious diseases. Trichomoniasis commonly causes white plaques in the oral cavity. This organism is extremely contagious in these birds. Mild cases can be simple to treat, but advanced cases carry a poor prognosis. Many of the severe cases show some improvement with treatment, only to succumb before the completion of the treatment and elimination of the signs. For this reason, we generally recommend euthanasia for the severe cases. Bacterial and fungal infections of the crop (ingluvitis) are common, especially in young birds. A foul smell in the oral cavity can be an indication of a crop infection. The crop itself may appear thickened, enlarged, and have a decreased emptying time. Septic arthritis, often the result of infection with *Salmonella* sp. or *E. coli,* is common in these birds and may resolve with broad-spectrum antibiotic therapy; however, some authors advise against treatment because of the chronic joint problems that may arise after treatment and the zoonotic potential for the handlers.[@bib1] Pigeons and doves can serve as reservoirs for pathogens that are highly infectious to other birds, including paramyxovirus (Newcastle disease---a reportable disease) and poxvirus. Pigeons or doves presenting with clinical signs consistent with these diseases should be euthanized to minimize the likelihood of disease transmission to other birds. A bird with a paramyxovirus infection may display a range of clinical signs, including head tremors, diarrhea, deformed eggs, torticollis, polyuria, polydipsia, and anorexia. Birds with pox lesions generally have multiple masses in their featherless areas (e.g., legs and surrounding the oral cavity and eyes). When these lesions are draining, they are contagious to other birds. *Mycoplasma* spp. infections are commonly associated with upper respiratory tract disease, resulting in swollen sinuses and ocular or nasal discharge. Other than ticks or lice, external parasites are rarely seen. Various species of coccidians can cause wasting and diarrhea. Pigeons and doves are commonly infected with *Capillaria* spp. and ascarids.

### GAMEBIRDS {#cesec83}

Common reasons for presentation include trauma (e.g., hit by automobile) and infectious disease. Gamebirds who have been traumatized may present with orthopedic injuries, ocular hemorrhage, or neurologic disease. Infectious diseases seen in gamebirds include viral disease, bacterial infection, fungal disease, and parasitic disease. Paramyxovirus (Newcastle disease) and pheasant coronavirus, which causes multiple masses around the head and limbs, are the most common viral diseases. These birds are susceptible to a variety of opportunistic bacterial pathogens. Some of the more common pathogens are *E. coli, Salmonella* sp., and *Mycobacterium avium.* Birds with *E. coli* infections generally present in critical condition and often appear hypothermic (fluffed) and depressed. *Salmonella* sp. is usually associated with hemorrhagic enteritis, and animals often succumb to this disease acutely. Mycobacteriosis is generally associated with general body wasting, sinusitis, and tenosynovitis. This pathogen is zoonotic, so appropriate precautions should be taken when handling and disposing an animal. Fungal infections with *Aspergillus* spp. can result from spore inhalation, and affected animals develop clinical signs associated with the respiratory tract, including coughing and dyspnea. The parasitic diseases reported in gamebirds are similar to those seen in pigeons and doves. *Capillaria* sp. is a common finding in both wild and captive gamebirds. This endoparasite can cause severe loss of body condition, and it is not uncommon for animals to succumb to infection. Commonly, gamebirds are semi-intensively farmed before release and may be prone to parasitic infections. A soiled vent and diarrhea are common findings in gamebirds with endoparasitic infections. Ectoparasites such as feather lice, hippoboscid flies, and mites may be present in large numbers on debilitated birds.

### WATERFOWL {#cesec84}

Waterfowl are commonly presented to the veterinary hospital because of traumatic injury (e.g., vehicle collision, fishing line injuries), poisoning (e.g., lead ingestion), and infectious disease. Traumatic injury often results in both soft tissue and orthopedic injuries. Loss of the use of one or both legs or feet, an inability to fly, and open fractures or fractures involving joints are all indications for euthanasia. Injury due to fishing line and hooks may be obvious at presentation, or it may be unknown until further diagnostics are pursued (e.g., radiographs).

The ingestion of lead shot or lead sinkers has been a major problem for wild waterfowl. Lead toxicity can result in a range of clinical signs, including acute, asymptomatic death or bright green diarrhea, progressive weight loss, anorexia, anemia, kinking of the neck, neurologic symptoms, muscle weakness, dehydration, and poor feathering. Birds with a more chronic presentation may shows signs consistent with starvation and severe anemia. Lead becomes toxic to the waterfowl when the gastric acid ionizes the lead, allowing it to become absorbed and affect various organ systems (e.g., liver). Botulism *(Clostridium botulinum)* is a common seasonal problem in waterfowl. Affected animals present with a flaccid paralysis of the muscles, commonly known as *limberneck.* Three grades of paralysis have been described: (1) cannot fly but can walk and swim, (2) cannot fly or walk but can swim and move by a flopping motion when assisted by the wings and unable to lift head out of water or off the ground, and (3) almost completely paralyzed.[@bib11] The prognosis for grade 1 is generally fair to poor, whereas the prognoses for grades 2 and 3 are poor to guarded and grave, respectively. Oil contamination and blue green algae toxicity can also affect wild waterfowl.

Infectious diseases of waterfowl are generally divided into two categories: individual and flock. Any individual suffering from stress (e.g., low food source, stress of predators, habitat loss) can develop opportunistic infections. Aspergillosis is an example of this. On the other hand, there are also those diseases that primarily affect entire flocks. Fortunately, many of these are rare. Duck viral enteritis, which is caused by a herpesvirus, can result in hemorrhagic gastroenteritis, neurologic abnormalities, polydipsia, and signs associated with all other body systems. Duck plague, *Pasteurella multocida* infections, can occur in flocks at certain times of the year. Avian tuberculosis can also be disseminated through flocks that are in close association.

### WADERS {#cesec85}

The most common reasons that waders present to the veterinary hospital are trauma due to fishing lines and hooks, entanglement in telephone cables, poisoning by ingestion of mollusks that have accumulated the phytoplanktons that cause red tides, poor condition after hard seasons, and oil contamination. When working with wading birds, it is important to closely examine the commissures of the mouth and frenulum of the tongue for fishing line. Some waders, especially herons, have prominent keels even when they are considered to be in good health. It is important that these animals are not misdiagnosed as being in poor body condition and oversupplemented with supportive care.

### SEABIRDS {#cesec86}

As with waders, it is important to carefully examine the oral cavity of seabirds for fishing lines or hooks. The body condition of these animals can be assessed by palpating pectoral muscle mass.[@bib5] The plumage should be closely inspected for signs of oil contamination. Common reasons that seabirds present to veterinary hospitals include fishing line and hook entanglement, wing and leg fractures, aspergillosis, and oil contamination. Euthanasia should be considered with complicated or open wing or leg fractures, or those with joint involvement. Animals that have heavy ectoparasite burdens or present in extremely poor condition often carry a guarded prognosis. When considering the long-term management of these animals in captivity, it is important to minimize stress and maximize nutritional support, as these animals generally do poorly in captivity.

### RAPTORS {#cesec87}

The most common reasons that raptors present to a veterinary hospital are traumatic injuries (e.g., automobile, gunshot, entanglement in high wires), pesticide toxicity, infectious diseases, and maladapted starvation. Trauma may result in ocular, aural, orthopedic, and soft tissue injuries. Pesticide toxicity may be a result of intentional or accidental poisoning. Organophosphate toxicity is commonly seen. Viral, fungal, and bacterial infections can cause severe disease. Many raptors are extremely susceptible to West Nile virus infections. Falcon and owl herpesvirus infections are occasionally observed in animals with neurologic disease. Raptors are also susceptible to paramyxovirus. Many raptors become infected with poxvirus when they prey on Columbiformes (e.g., pigeons and doves). Because raptors ingest prey species, the potential for them to become exposed to a variety of opportunistic bacterial pathogens exists. *E. coli, Salmonella* spp., *Klebsiella* spp., *Pseudomonas* spp., and *Staphylococcus aureus* infections are commonly reported in raptors. Hippoboscid flies and lice are commonly found on raptors at the time of presentation. In addition to being exposed to poxvirus with columbiformes, many raptors are also exposed to trichomonads. Affected animals often have large white plaques in the oral cavity. Euthanasia should be considered for any of the following presentations: loss of an eye or reduced vision (owls may be an exception), an inability to feed naturally, loss of the function of one or both wings or legs, damage or amputation of the toes or talons that prevents normal hunting and perching, any bird that has become habituated or imprinted on humans and would be dangerous if released, and inability to relate naturally to conspecifics.

Mammalian General Examination {#cesec88}
-----------------------------

The physical examination of all mammalian patients should be thorough and consistent; this will minimize the likelihood of missing species-based problems. Most orphaned mammals can be examined using standard restraint, whereas adult animals need to be anesthetized. We always recommend wearing gloves, a surgical mask, and goggles when working with rabies vector species. The general body condition of most mammals can be determined by evaluating the epaxial muscles along the spine and the large muscles along the long bones. The amount of subcutaneous adipose tissue, as determined by pinching the skin, can also be used to assess body condition.

### SQUIRRELS {#cesec89}

The gender of an orphaned squirrel can be determined by identifying the prepuce of the male on the ventral abdomen or the elongate vulva of a female. Sexually mature squirrels are easy to confirm, as the males have large external testicles. Squirrels commonly present to the veterinary hospital for traumatic injuries (e.g., hit by automobile, gunshot, domestic species predation), poisonings, and infectious diseases. Animals that present for traumatic injuries may have unilateral or bilateral epistaxis, musculoskeletal injuries (e.g., fractures), deep puncture wounds, or degloving injuries, or they may be in shock. A decision as to the long-term potential for releasing the animal should be made at the time of presentation. Although some rehabilitators do not advocate this, at times a decision to not pursue a case in which the species is more plentiful (e.g., squirrel vs. bald eagle) must be made. This is the basis for triage, especially when financial and personnel resources are limited. Most squirrel poisonings are associated with rodenticides or pesticides and are, unfortunately, intentional. It is important to identify and pursue potential poison cases to minimize the risk for poisoning of children, domestic animals, or other wildlife. A poxvirus is occasionally observed in wild squirrel populations. Squirrels are susceptible to West Nile virus infections. Many of the infectious agents recovered from squirrels at the time of presentation are presumed to be related to a bite injury sustained from a predator. Because the predator (e.g., dog or cat) has a mixed microflora, a broad-spectrum antibiotic should be used to manage the squirrel\'s injury.

### BATS {#cesec90}

Species determination is critical, and field guides are highly recommended to assist with identification. Determining the animal\'s gender and age is also important. Male bats have an obvious prepuce on the ventral abdomen and can easily be differentiated from a female. Juvenile bats are smaller than their adult counterparts, are dependent, and have underdeveloped wings. Once a bat becomes independent, aging becomes more difficult. Transillumination of the phalanges should reveal still developing bones, and a magnifying lens can be used to visualize small digits.

Gloves should always be worn when handling bats. Body condition score can be used as a general health assessment; extremely underweight bats will have a concave abdomen. A very thorough examination of the wings should be performed. Even minor injuries will impair flight. The body should be supported while examining each wing. The bones, joints, and soft tissue elements of each wing should be examined for fractures, tears, and joint mobility. Common reasons that chiropterans present to veterinary hospitals are traumatic injuries (e.g., hit by automobile, gunshot), fishing line entanglement, oil contamination, poisoning, and neurologic symptoms secondary to lyssavirus infection. Again, because these animals are important rabies virus vectors throughout much of the United States, all animals should be considered positive until proven otherwise and should be handled accordingly.

### LAGOMORPHS {#cesec91}

Gender determination of lagomorphs can be difficult in juvenile animals. In adult rabbits, an examination of the external genitalia will often reveal the gender. It is important to note that male rabbits do have open external rings, which allows them to draw their testicles into their body cavity. If the testicles have ascended into the abdomen, it should still be possible to extract the penis.

Careful examination of the head and limbs, abdomen, and perineum should be performed on every lagomorph case. The most common reasons that rabbits present to a veterinary hospital are traumatic injury, fly strike, dental disorders, viral disease, bacterial disease, and parasitism. Traumatic injuries for presenting cases can range from minor soft tissue wounds to severe fractures or spinal injury. Fly strike may result from open wounds or viral disease. Myxomatosis is a common viral disease causing skin and respiratory disease. Rabbits are susceptible to a range of bacterial diseases, including pasteurellosis, which can colonize wounds or cause respiratory disease; infection with *Treponema cuniculi,* a spirochete that is sexually transmitted and causes lesions on the face, external genitalia, and perineum; infection with *Yersinia pseudotuberculosis,* which can cause internal abscesses and septicemia; and infection with *Francisella tularemia,* which causes an acute septicemic disease. Because some of these diseases are zoonotic, it is important that the veterinarian and staff wear gloves and take appropriate precautions. As with most mammals, lagomorphs are susceptible to ectoparasites and endoparasites.

### MESOPREDATORS {#cesec92}

The most common reasons that mesopredators (e.g., opossums, raccoons, foxes, coyotes) present to the veterinary hospital are traumatic injuries (e.g., hit by automobile, gunshot, trapping), intentional poisonings, and infectious diseases. Raccoons, opossums, foxes and coyotes are frequently the victims of gunshots or trapping attempts, which may result in severe orthopedic and soft-tissue injuries. They may also present with infected bite wounds from other animals.

Poisoning is generally from organophosphates or vitamin K antagonist rodenticides (e.g., warfarin), although antifreeze poisonings are also occasionally reported. To characterize the type of poison, it is important to examine the animal closely. Animals with organophosphate toxicity often present with miotic pupils, excessive salivation, and ataxia. Animals poisoned with warfarin or another vitamin K antagonist, generally present with coagulopathy, hemorrhage from different orifices, weakness, and acute death. Animals with antifreeze toxicity generally succumb to renal failure. Treatment for organophosphates and vitamin K antagonists are supportive care and atropine/2-pam and vitamin K, respectively.

Mesopredators are susceptible to a variety of viral, bacterial, fungal and parasitic diseases. Viral infections are common. Animals that are febrile (reference temperatures: opossum 92°--95° F; raccoon, fox, coyote, 100°--104° F) should be quarantined and handled with care. Certain viral diseases may cause a lymphopenia or lymphocytosis. Raccoons, coyotes, and foxes are all susceptible to canine distemper, parvovirus, adenovi-rus, and rabies. Opossums should also be considered to be susceptible to rabies, although infection is rare. Sarcoptic mange and ringworm are also common in these animals and may cause extreme pruritus, dermatologic disease, and eventually emaciation and death. Some may not exhibit signs but instead serve as reservoirs for the mites. Because both sarcoptes and ringworm are zoonotic, the veterinary staff should wear gloves and change their laboratory coats (and clothes) in between handling these animals and other animals.

### DEER {#cesec93}

Adult deer presented to a veterinary hospital pose a special risk because injured deer will make every attempt to evade capture. In most cases, these animals must be sedated the entire time they are hospitalized, or they will worsen their injuries. For some facilities, euthanasia is considered the most humane option for these cases. Common reasons deer are presented to veterinary hospitals include traumatic injury (e.g., automobile, entanglement, dog attack, gunshot), myopathy, healthy fawns mistaken for orphans, and fawns suffering from starvation after hard winters. Traumatic injury commonly results in limb, pelvic, or facial fractures, or spinal injury. Deer can survive with a missing limb, and some authors believe amputation is a viable alternative to euthanasia. Myopathy may occur following attempts to evade predators (including humans) and may be evidenced by recumbent, hyperthermic, hyperventilating deer with hindlimb paralysis. Irreversible metabolic changes usually result.[@bib4] Johne\'s disease, epizootic hemorrhagic disease, coronavirus diarrhea, rotavirus diarrhea, colibacillosis, salmonellosis, and mycobacteriosis represent common infectious disease presentations for deer. Because of chronic wasting disease, many state wildlife and fisheries departments have discontinued deer rehabilitation. Veterinarians can obtain state regulations from their state wildlife agents.

Reptiles {#cesec94}
--------

Reptiles in the process of shedding, especially snakes, should be handled gently. Overmanipulation of the animal can result in damage to the new underlying skin. Lizards, snakes, and crocodilians can be examined using manual restraint. We recommend taping a crocodilian\'s mouth closed to minimize the likelihood of injury to the handler. As a group, chelonians are difficult animals to evaluate clinically. Many chelonians are capable of withdrawing into the margins of their shells when threatened, becoming "bony boxes." Clinicians experienced in evaluating chelonians have devised methods for coaxing them out of their shells. For medium to small sized chelonians, gently touching the hindlimbs will often lead to the animal extending its head. Slow, deliberate movements can also help reduce fearful responses by the animal and retraction into its shell. Many tortoises extend their forelimbs and head if tilted slightly downward, perhaps in an effort to avoid falling. Above all, an examination of a chelonian requires patience. In the end, many chelonian patients require sedation or anesthesia to perform an exam (see [Table 19-4](#cetable4){ref-type="table"}). In those cases where the animal can be examined without anesthesia, it is important to minimize the amount of stress placed on the head and neck when extracting the animal from its shell. Excessive force can lead to cervical injury.

A thorough exam should be done on every patient, and the outline found in [Box 19-3](#cetextbox3){ref-type="boxed-text"} can be used for reptiles too. With the exception of obvious traumatic injuries, reptiles show few or subtle signs of disease. A magnification lens will aid in detection of lesions in smaller reptiles. From a distance, lizards should ambulate normally and resist handling. An undisturbed, healthy snake should be coiled or partially coiled, and when approached, it should explore the air with its head and flick its tongue to detect any new odors.

The hydration status of a reptile can be assessed by examining skin turgor (e.g., increased skin turgor will result in "wrinkles" on the animal\'s body), the oral cavity (e.g., excessive ropy saliva indicates dehydration), and the eyes (in snakes, an opaque, wrinkled spectacle is an indication of dehydration; in lizards, snakes, and chelonians, sunken eyes indicate dehydration). Hematologic data can be used to confirm that a patient is dehydrated.

A standard ophthalmic exam should be done. Retrobulbar abscesses, tumors, or injury can cause unilateral exophthalmos. Unilateral enophthalmos may indicate injury, whereas bilateral enophthalmos can result from microphthalmia, inanition, or dehydration. Edema or vascular obstruction can cause bilateral exophthalmos. The cornea and lens should appear clear. One exception is a snake during ecdysis, when its spectacle may appear a gray-blue color. Corneal ulcers may be obvious or covered with plaques that are protecting healing tissue.

The oral cavity and glottis should be examined for discharge, signs of injury, broken teeth, and signs of necrotic stomatitis (caseous plaques, ulcers, inflammation). A rubber or plastic spatula can be used to open the mouth of snakes and lizards to examine the oral cavity. Although these can also be used for chelonians too, a metal paperclip or dental scaler is often more appropriate. The paperclip or dental scaler can be inserted at the most rostral point of the mandible and used to draw the mandible down. In lizards that are acrodonts, care should be taken to avoid injurying the nonreplaceable teeth. The beak of a chelonian should be examined for any flaking, malocclusion, or fractures. Nares should be examined for ulceration or discharge. Tympanic membranes should be examined for the presence of ectoparasites (e.g., lizards) or aural abscesses (e.g., chelonians).

The entire body should be palpated to determine the animal\'s body condition and identify any abnormal masses or fractures. A snake should appear rounded, with prominent epaxial muscles running the length of the spine. If the animal is emaciated and/or dehydrated, the animal will assume a more triangular shape on cross-section as the epaxial muscle mass atrophies. In lizards, the pelvic bones and spine are more prominent in emaciated animals. Chelonian body condition can be assessed by examining the temporal muscles and the muscles covering the long bones. A chelonian\'s carapace should be convex and even, and the scutes should be without lesions. Measurement of the carapace at midline should be taken.

General guidelines for respiratory rate in reptiles are 10 to 30 breaths per minute, with variations according to age, temperature, and species. Thoracic auscultation has limited use but can be facilitated with the placement of a damp cloth between the stethoscope and the animal. In this way, breath sounds may be heard; however, cardiac evaluation is still difficult. Thoracic percussion can be used in chelonians to check for lung field abnormalities. The animal should be resting on the palm of one hand or platform, and then the carapace tapped with the index finger of the other hand. The sound should be symmetric. If the tone is dull, this denotes fluid or increased soft tissue mass. A "tinny" sound is generally produced if there are superficial carapacial scute or dermal bone plate lesions. Aquatic species with pul-monary disease can be placed in water and checked for inconsistencies in buoyancy (e.g., one side floating higher than the other). An ultrasonic Doppler can be used to assess the heart rate.

Wounds, abnormal patterns of keratinization, and swelling of the integument should be noted. In terrestrial species, asymmetric patterns of toenail wear can be associated with lameness. All limbs should be examined for swellings, muscle atrophy, pain, and abnormal movement. The contralateral limb can be used to help discern the extent of abnormalities if the condition is not bilateral.

Urates and feces should be examined. The urate portion should be chalky and should vary from white to yellow in color. Terrestrial reptiles may pass colorless liquid urine with the stool. Urates and urine may appear green if colored by biliverdin, the major bile pigment in reptiles. The appearance of green urates and urine can be an indication of chronic anorexia or liver disease.

The most common reason reptiles present to a veterinary hospital are traumatic injuries (e.g., hit by automobile or landscaping equipment, domestic pet predation), poisonings, and infectious diseases. Animals suffering from a traumatic injury may present with both soft tissue and orthopedic injuries. Many of these injuries are contaminated with opportunistic Gram-negative bacteria and should be managed accordingly.[@bib10] Chemical spills or chemical run-off can cause a large number of reptile deaths, especially in aquatic species. Mycoplasmosis, iridovirus infections, and herpesvirus infections have all been associated with mortality events in wild chelonians. Other reasons for presentation include necrotic stomatitis, pneumonia, epidermal disorders, septicemia, cellulitis, parasitism, and organochlorine toxicity (a potential cause of aural abscesses in chelonian species). A thorough diagnostic work-up is required to identify a specific etiology for a reptile case.

REASONS FOR EUTHANASIA {#cesec95}
======================

The practice of wildlife medicine should follow standard triage protocols. Animals that cannot be rehabilitated and released into the wild should be considered for either euthanasia or permanent captive placement. There are restrictions associated with captive placement, and questions regarding placement should be directed to state and federal wildlife agencies. A final decision on a patient\'s outcome should be made only after careful assessment of the patient\'s condition, likelihood for rehabilitation and release, and potential for placement.

In assessing the significance of a physical disability or abnormal behavior pattern, the possibility must be considered that, although the condition may not be immediately life-threatening, it would by its nature permanently prevent the animal from surviving in the wild. In such cases the alternative to euthanasia would be permanent placement in captivity. This should only be pursued if, for the foreseeable future, it could be determined that the animal would maintain a reasonable quality of life in captivity and there is a sound justification for this action. Justifications for retaining permanently disabled wildlife cases in captivity include captive breeding programs, education programs, and imprint models.[@bib12] Permanently disabled adult animals have long been used to produce offspring for both endangered species and falconry programs. Much of the conservation success associated with the bald eagle and peregrine falcon in the United States was based on this type of model. Many of the education programs provided by wildlife hospitals and rehabilitators use permanently injured wildlife. These types of education presentations allow children and adults to observe these animals up close and, in many cases, display the negative impact humans have on these animals. Rehabilitators that work with orphaned animals can benefit from using imprint models. Imprint models are used to teach an orphaned animal what it should do in the wild to survive.

When a decision is made to euthanize a wildlife patient, a standard domestic species euthanasia protocol can be followed. We prefer to sedate or anesthetize a wildlife patient before delivering the final euthanasia solution. Birds can be masked down with isoflurane (5%, 1 L oxygen). The euthanasia solution (barbiturate overdose) can then be delivered into the basiocciptal sinus, heart, available blood vessel, intraosseous catheter, or coelomic cavity. Euthanasia dosing may vary among different solutions and manufacturers. Delivery of the drug into the heart, a blood vessel, or an intraosseous catheter will result in an almost immediate cessation of cardiac function. If the euthanasia solution is delivered into the coelomic cavity, the animal may require 5 to 20 minutes to expire. Additional doses of euthanasia solution can be given if needed. Mammals can also be masked down, although for larger specimens, an injectable anesthetic is generally used (e.g., ketamine). Again, the euthanasia solution can be given intravenously, intracardiacally, intraosseously, or intrathoracically/intraabdominally. It is also recommended that reptiles be preanesthetized before being euthanized. Again, dissociative agents are preferred. Freezing reptiles is not considered an appropriate euthanasia method.

ORPHAN CARE {#cesec96}
===========

Orphaned animals are one of the most common wildlife presentations to the veterinary hospital. The fact that concerned citizens take the time out of their schedules to collect and present these animals is a sign that humans have great compassion for animals. In many of these cases, the citizen presenting the animal becomes emotionally attached and has a desire to monitor its progress. It is important for veterinarians to show compassion to these individuals while also explaining to them how nature works. For some of the presentations, the animals will surely be orphaned. A bird that was blown from its nest after a thunderstorm and cannot be safely replaced or juvenile opossums found on a dead female that was hit by a car represent are orphaned truly. However, a fawn or rabbit kidnapped from its nest is not. We believe that the encounters with these citizens represent a great opportunity to discuss wildlife conservation and educate the public on the importance of protecting wildlife.

All orphaned wildlife presentations should be considered emergencies. Juvenile animals have limited hydration and energy stores, and after a short period of time (hours), they may develop negative energy and fluid levels. Correcting for these deficits is essential to patient survival. As with other presentations, it is imperative to have proper species identification and a complete history when accepting orphaned animals. Many orphaned wildlife cases may have been cared for by the public before being presented to the veterinary hospital, and in almost all cases the care was inappropriate or insufficient. The natural history of the species will ultimately determine the care it should receive in captivity. As reptiles are born precocial, they do not require any special attention as juveniles and will not be discussed in this section.

Avian {#cesec97}
-----

If a baby bird is found on the ground, every attempt should be made to locate the nest and replace the bird; however, if replacement of the animal into the nest places a human at risk, it should not be done. In most cases, the orphaned bird will be accepted by the parents, giving it the best chance for survival. It is important to realize that some orphaned animals are intentionally orphaned by the parents because of limited food resources. Although this may appear harsh to the public, it is natural selection.

Most baby birds presented to veterinarians will have a subnormal body temperature, and warming the bird to an appropriate temperature to maximize the animal\'s metabolic rate should be done first. A heating pad under the "nest" (nest substitutes will be discussed later) is the easiest method of providing heat, but bottles or bags of warmed fluids can be used as well. If access to an incubator is available, the nest should be placed in a temperature between 85° F and 95° F (29° C and 35° C). Ultimately, the temperature selected should be based on the age and plumage of the animal. In general, the highest temperatures are reserved for the hatchlings, moderate temperatures for the nestlings, and lowest for the fledglings. Placing baby birds in direct sunlight is not recommended, as heat prostration is likely. Being able to recognize hyperthermia or hypothermia in an orphaned bird is essential to correcting the problem. In general, hyperthermic birds will pant, extend their necks, and hold their feathers tightly against their bodies. Birds with a subnormal body temperature will be depressed, feel cool to the touch, and elevate their feathers in an attempt to trap heat.

The provision of a nest is important to maintain a bird in a specific area for heating purposes and to encourage normal development. Nest substitutes can be made in a variety of ways. Used natural nests should not be provided, as they are a source of various parasites and bacterial and fungal pathogens. The nest must be constructed to assure that the nestling rests in a natural position. In the wild, the nest provides an environment that supports the bird with it legs under its body, feet under the chest, and body weight centered in the back, knees, and lower coelomic cavity. The curved sides of the nest give the body this support and allow the nestling to push against the side of the nest for balance while feeding. Inappropriate nest construction can result in a bird\'s developing skeletal anomalies (e.g., splay leg) that limit the potential for release.[@bib13] Suitable nest substitutes can be made from small plastic tubs (e.g., margarine containers or flower pots) that are perforated for air flow, or plastic berry boxes. The nest should be filled with crumpled paper, paper towels, or cloth (e.g., towel, old T-shirt). Occasionally a bird\'s toenails may become caught in the cloth or paper substrate, so the animal should be monitored closely. Trimming the nails will prevent this from occurring. While the bird should be secure and supported in its nest, it should never be wrapped so that it cannot move.

Orphaned birds can be categorized into one of two groups, altricial or precocial, and each has its distinct needs. Altricial species hatch in a helpless state (e.g., blind and featherless). They are unable to feed or care for themselves in any way. Precocial species are down-covered and ambulatory and can feed themselves soon after hatching. Examples of precocial species include ducks, chickens, geese, and quail. Most other species are altricial and require intensive care in captivity.

Feeding regimes will vary greatly with species, but general principles do apply. A bird should be warmed before it is fed. This will maximize the metabolic rate and gastrointestinal tract motility. If the bird is dehydrated, then fluids should be given next. Animals that are dehydrated will have decreased gastrointestinal times, which can lead to obstipation or constipation. Avoid physical contact during the feedings whenever possible. Hatchling birds are prone to imprint. Feeding the birds using a surrogate (e.g., puppet look-a-like) or by hiding behind a blanket or towel will ensure the animal does not imprint onto humans. Placing a mirror in front of the animal so that its own reflection is the only animal it can see may also be done. Feeding intervals for birds should be consistent to promote regular gastrointestinal transit times. If the bird does not gape to be fed, its beak can be gently opened by pressure on the base at each side. The beaks are really delicate, and care must be taken to avoid damaging them. Most baby birds will gape when the nest is slightly disturbed, as this mimics the parent landing on the side of the nest. The bird will usually stop gaping when it is satiated. It is generally difficult to overfeed these animals, although there may be some instances when birds will continue to gape with a full crop. Feeding should be discontinued in these birds until their crop is emptied; otherwise, they may develop crop stasis. Sharp metal objects (e.g., tweezers) should not be used to feed these birds, as these objects can damage delicate mouth and crop tissues.

The type of food being offered will vary with species, but many will present having been fed on bread and cow\'s milk, which is not a natural diet in any species and can result in secondary complications. After each meal, the bird will pass dropping in a sac, which should be removed immediately. As the nestlings mature, they will be able to void over the side of their nest.

Many species of juvenile birds benefit from placement in nests containing conspecifics of the same age. This will encourage natural behaviors and help minimize the chance of imprinting. It is ideal to place orphaned birds with a rehabilitator who may have more of the same species (as long as no injuries have been sustained). For orphaned nestlings to develop normal social behavior, they must be exposed to a conspecific during the critical period (within 36 hours after hatching for precocial species, variable for altricial species).[@bib14] In the absence of an appropriate adult, a surrogate should be provided. The order of preference for surrogates is juvenile or fledgling conspecifics, sibling conspecifics with a bird-skin puppet, and finally a puppet alone. Hand-rearing orphaned birds is very time consuming and has a high mortality rate. It is important to consider all of these factors when deciding to accept this challenge.

When working with orphaned birds, it is important to estimate the age of the animal in order to develop a management plan for the bird. Hatchlings are naked, have closed eyes, and need to be hand-reared. Nestlings are partially feathered, will gape and call when disturbed, and will also need to be hand-reared. Fledglings are fully feathered, but they retain down feathers on the head and back and have less intensive rearing needs. Fledglings can leave the nest, but they still depend on their parents for feeding and protection. They may present to a practice as orphaned when they are displaced from their parents and should be returned near the area found under the cover of vegetation if no predators are present.

Emaciated orphans should be fed every 15 minutes for 1 or 2 hours until they have regained their strength. Feedings should then be extended to half-hour intervals and eventually hourly intervals. Diurnal orphans can be fed from 7 am until 7 pm. Nocturnal species are generally fed on a similar basis, but with the room darkened.

In general, small bird nestlings will consume 10% to 20% of their body weight in food daily. Body weight should be measured daily to ensure that the nestling is gaining an appropriate amount of weight. The frequency of feeding will vary with the age and species of the bird ([Table 19-6](#cetable6){ref-type="table"} ). In the wild, diurnal species are fed only during the day and are brooded overnight. Crepuscular and nocturnal species are likewise primarily fed during their peak activity periods. Once a bird fledges, it should be encouraged to feed independently on appropriate foods. The foods can initially be presented in a shallow bowl but then ideally presented in more natural ways that encourage foraging.TABLE 19-6Recommended Feeding Schedule for Orphaned Birds Based on AgeAgeAppearanceFeeding regime1--4 daysEgg tooth evident, naked, eyelids fusedq15 min for 12 h/day5--7 daysNaked, early development of pin feathersq30-60 min for 12 h/day8--14 daysFeathers covering the body, complete feathers on wings and tailq60-90 min for 12 h/day15--21 daysWing and tail feathers fully grownq2h for 12 h/day, encourage self-feeding22--28 daysFledgedq2-3h for 12 h/day, encourage self-feeding29--42 daysCapable of flightShould be self-feeding

For nestlings less than 2 weeks old, a substitute nest, as described previously, should be provided. Branches, natural vegetation, and shallow water containers should also be provided. Once the bird has fledged, it should be placed in an outdoor aviary. By 3 or 4 weeks, most small birds will be independent and can be released using soft-release methods. A soft-release program is one in which the birds are housed in an outdoor aviary that allows for natural foraging for about 2 weeks before release.

The choice of food used for hand-rearing orphans will vary with species, but it should be as varied as possible to ensure the proper balance of carbohydrates, fats, proteins, vitamins, and minerals. The food should also be readily available, affordable, and easily prepared. The nestling feeding experience will affect the feeding success later in the bird\'s life; thus, it is important to provide as natural a diet as possible.

Other important considerations to include when developing an orphaned animal rehabilitation program are the need to expose the animal to conspecifics to develop its normal song, lessons on predator avoidance, and migratory function (if appropriate). For some birds, exposure to their own species' song must occur within 50 days after hatching. This can be provided with tape recordings if no adults are available. It is imperative that orphaned animals not be exposed to mammalian or avian predators; otherwise they may become habituated to their presence and lose their natural protective response to avoid these animals. For nocturnal migratory species, a full view of the setting sun and night sky must be provided (especially in the second month posthatch) for development of migratory function.[@bib14]

### PIGEONS AND DOVES {#cesec98}

In the wild, squabs (hatchling pigeons and doves) differ from other altricial chicks, requiring less than six feedings per day.[@bib3] The primary reason for this is associated with the type of nutrition (crop milk) these animals receive from their parents. For these birds, crop milk provides the sole source of nutrients during the first few days of life and remains the primary food for the first week to 10 days after hatching. Gradually, crop milk is mixed with the adult diet and fed to hatchlings by both adult parents. Crop milk is crucial for the survival of squabs, as they hatch in a relatively undeveloped state. Squabs are unable to use food found in their environment, cannot digest an adult bird\'s diet, hatch with their eyes unopened, and do not possess feathering for thermoregulation after hatching. The composition of crop milk is similar to that found in mammals; it contains water, fat, protein, and ash. The primary difference between the avian milk and mammalian milk is in the carbohydrate and protein fractions. Pigeon milk is devoid of lactose. It does, however, contain high levels of crude protein and fat. When working with these animals, attempts to mimic this formula should be made. The following formula (for a day\'s feeding) has been recommended: Mix one hard-boiled egg yolk (mashed), 3 tablespoons mixed baby cereal, 3 tablespoons oatmeal, and 3 tablespoons cornmeal.[@bib13] We have used both a commercial critical care psittacine formula and a psittacine neonatal formula (Lafeber Company, Cornell, IL) with good success in these animals too.

Pigeons and doves also feed differently than other birds. A squab gets its food by thrusting its beak far down either side of its parents' esophagus, where it can have access to the crop milk. *Squeakers,* or nestling pigeons and doves, will feed the same way but instead take seeds from the parents' crops. To compensate for this feeding technique, we tube the squab or squeaker or cut the tip off of a 1-ml or 3-ml syringe, fill the syringe with gruel, and place the beak of the bird in the open-ended syringe. This technique can be used to simulate the normal strategy of having the beak inserted into the esophagus of the parent bird. Once the beak is inserted into the syringe, the bird will thrust its head and start imbibing the gruel. Squeakers that are free-feeding can be offered water-soaked gamebird chow.

### PRECOCIAL YOUNG {#cesec99}

There are two different feeding strategies among the precocial birds: free-feeding birds (e.g., gamebirds, waterfowl, and plovers) and those fed by their parents (e.g., grebes, divers, rails, terns, and gulls). A variety of homemade diets may be made that are similar to the diet described for doves and pigeons, but fortunately many of these animals readily accept chicken or turkey starter diets. To further diversify these diets, live insect pupae (e.g., mealworms) can be added. All precocial birds should have a shallow dish of water near their food.

### GAMEBIRDS {#cesec100}

Orphaned gamebirds are not commonly presented to veterinary hospitals because the chicks are precocial, and social imprinting is uncommon. Soon after birth, these birds leave their nest and maintain a close relationship with their nestmates and parents. When the parent birds denote danger, they set a decoy for a predator to protect their juveniles. Even truly orphaned chicks are more capable of caring for themselves than other avian species. If a chick is in immediate danger, hand-rearing can be attempted; however, certain species, such as quail, are especially difficult to hand-raise because they require a diverse diet comprised of various insects and weed seeds.[@bib13] Orphaned gamebirds should be offered a quiet, secure cage. Most of these birds will accept chick crumb or poultry pellet and fresh water in a shallow dish. Artificial heat, as discussed in the general avian section, should be provided. A suspended clean feather duster can be used as a synthetic parent.

### WATERFOWL {#cesec101}

Whereas certain species of orphaned waterfowl are easy to care for, others are not. Mallard ducks and Canada geese will readily adapt to captive care and accept a gamebird chow or chicken starter soaked in water. Supplementing the starter diet with invertebrates (e.g., mealworms) is also highly recommended. On the other hand, orphaned wood ducks do not adapt well to captivity and often experience high mortalities. To limit these losses, every attempt should be made to transfer these cases to a specialized facility for care.

### WADERS {#cesec102}

Wader chicks are rarely seen in captivity but may present if the parents are killed or they have been displaced from their nest. Once stabilized with supportive care, healthy orphans can be offered an adult appropriate diet (in smaller amounts). Once fully fledged (about 3 weeks of age for smaller species, 6 weeks for larger species), the chicks are independent. Immediately after fledging is the optimal time for release.[@bib2]

### SEABIRDS {#cesec103}

Other than gulls, seabird orphans are rarely presented to veterinary hospitals, as they usually migrate out to sea soon after fledging. Orphaned gulls, on the other hand, commonly present as orphans after being displaced from nests. They must be reared in groups of conspecifics to avoid imprinting. Chopped fish, day-old chicks, or fish-flavored cat foods can be offered. An avian-specific multivitamin and mineral supplement should also be added to the diet.[@bib5]

### RAPTORS {#cesec104}

Although it is important to limit human contact with all orphaned avian wildlife, this is considered most important with raptors. Imprinted raptors pose a risk not only to themselves but also to humans. Raptors that have lost their fear of humans have been known to attack humans that enter their territory. Veterinarians and wildlife rehabilitators have a duty to the animals in their care, and to the community in which these animals are released, to minimize the potential for imprinting. Orphaned raptors should be raised with similar aged conspecifics if it is at all possible, as this will minimize the likelihood of imprinting. If no similar aged orphans are available in the immediate vicinity, every effort should be made to contact local rehabilitators to find a companion, or at a minimum, a surrogate adult from the same species. Surrogate raptors can be an invaluable resource to those who are rehabilitating orphaned raptors. A surrogate puppet can also be used as a last resort.

When preparing a diet and feeding regime for a particular raptor, it is important to correctly identify the species and have a realistic age estimate. Food choices should mimic the natural diet of the species as closely as possible. Rodents (e.g., mice, rats, gerbils, guinea pigs, rabbits), chickens (chicks), and invertebrates (e.g., crickets and mealworms) are the most commonly available commercially raised prey items for raptors. Some facilities recommend feeding wild squirrels and songbirds that die of noninfectious causes (e.g., traumatic injury), as this is economical and a natural process for many of the opportunistic feeding raptors. Unfortunately, these types of prey items may still serve as a source of parasites or other latent infectious disease for the raptors. Raptors should never be offered a wild prey item that was euthanized using a barbiturate overdose.

To elicit a feeding response in a raptor, the food item should be placed in front of the beak or touched to the tactile bristles at the base of the beak. Newly hatched raptors should be fed every 2 to 3 hours for 2 to 3 days. It is important not to overfeed these animals, as constipation can occur. For the first 2 to 3 days of life, no bone, fur, or feathers should be offered. At 3 days to 1 week of age, mice, pinky rats, or smaller songbirds can be offered every 3 to 5 hours, with no large bones or bone splinters and no fur or feathers. After the first week, the amount of fur and feathers offered, as well as the size of morsel, should be gradually increased until the raptor chick is eating the entire contents of the prey item. Raptor chicks will generally eat more food than an adult of the same species, reaching a peak at 2 to 3 weeks when they will eat more than double an adult.[@bib3] Downy raptors should be fed every 4 to 6 hours and fed as much as they will take at one feeding. Do not offer artificial casting materials (e.g., dog fur, cotton), as they have been implicated in causing intestinal blockage and crop impaction.[@bib15] Once the chick\'s eyes are open and they are investigating with their beaks, fresh carcasses should be left in the environment. The body weight of these animals should be monitored closely and the diet adjusted accordingly. At 2 to 3 weeks of age, various sized perches and branches should be offered. Once the chick is fully feathered and attempting to use its wings, it can be moved to an outdoor aviary to begin learning to fly and build strength.

Mammals {#cesec105}
-------

### GENERAL {#cesec106}

All orphaned mammals should be provided an enclosure that is dry and warm and has an appropriate nesting material (e.g., shredded paper, towels). Excessive humidity often leads to the development of severe dermatitis. The patient\'s body temperature and hydration status should be monitored closely. Orphaned mammals that are dehydrated or hypothermic will reduce their caloric intake. Because these animals do not have a ready source of energy reserves, anorexia or cachexia can be fatal. The fecal output of each orphan should be monitored closely. A reduction in fecal output may be suggestive of a decreased gastrointestinal transit time and should be corrected immediately. Orphaned mammals do not need to be bathed or washed. All feeding utensils should be cleaned thoroughly before being used to limit the transfer of infectious diseases between patients. Orphans should be weighed daily and their diet altered if necessary.

### SQUIRRELS {#cesec107}

With squirrels, it is important to, first, determine whether the animal is actually an orphan. Juvenile squirrels are frequently displaced from their nest after a major weather event (e.g., periods of high winds), but the parent(s) will later retrieve them and return to the nest. If this appears to be the case with a recent presentation, then the animal should be returned to where it was found and placed in a protected area (e.g., shrubs) until the parents return.

In general, orphaned squirrels are easy to care for. These animals should be housed in a secure, warmed enclosure. An electric heating pad or warmed water bottle can provide supplemental heat. A nest substitute can be placed in the enclosure to mimic an animal\'s natural setting. A small open cardboard box with tissue paper, paper towels, or a cotton blanket will serve as an appropriate nest substitute. A squirrel\'s eyes open between 19 and 21 days of age. Males and females may need to be separated; sibling penis suckling is common as the penis can be mistaken for a teat. Omnivore (e.g., canine) or carnivore (e.g., feline) milk replacers most closely represent the natural composition of a squirrel\'s milk. The formula should be made daily, refrigerated between feedings, and warmed to body temperature before each feeding. A small syringe (e.g., 1-ml or 3-ml) can be used to nurse the squirrel. For feeding, the animal can either be placed in lateral recumbency or sternal recumbency. We prefer positioning the animals in sternal recumbency. The formula should be delivered at a pace found acceptable to the squirrel, as feeding the animal too quickly can lead to the aspiration of the milk. Neonates should be fed every 2 hours, with a total volume of 3 ml/day. Anogenital stimulation should be performed after each feeding until the squirrel has urinated and defecated. Dehydrated orphans should be fed a balanced electrolyte solution for one or two feedings and gradually introduced to the milk formula over the following three to four feedings. Diarrhea and bloat commonly occur in animals that have reduced or hypermotile gastrointestinal transit times. When these problems occur, the volume of formula should be decreased.[@bib16] Neonates are messy feeders, and excess formula should be cleaned from their face after each feeding with a warm washcloth. After being fed, neonatal squirrels will sleep until their next feeding. Once a squirrel\'s eyes have been open for about a week (25-28 days old), begin offering formula from a shallow dish (\<0.5 inches deep) every other feeding. When a squirrel readily drinks formula from the dish, discontinue syringe feeding. At the same time, begin to offer other natural foods (e.g., nuts and pine cones) and rodent chow. Rodent chow is the preferred food type to offer, as it is a balanced rodent diet. At 2 months of age, the animal should begin to be acclimated for release. Squirrels received during the late fall should be overwintered until the spring, and spring-born orphans should be released in the early summer to ensure that they will have the time to develop the skills necessary to survive in the weather.

### LAGOMORPHS {#cesec108}

Orphaned rabbits are a common presentation to veterinary hospitals. Most of the animals are encountered accidently when an individual is doing yard work or their domestic pet uncovers a nest. If it is at all possible, the animals should be returned to their nest. Wild rabbits only return to their nest once a day, so citizens should not be concerned if they do not see the doe return. Orphaned rabbits that present as a result of a domestic pet attack carry a guarded prognosis.

Orphaned rabbits are one of the most difficult animals to raise in captivity. These animals have a very sensitive digestive system and are prone to developing life-threatening diarrhea. In addition, the stress caused by the routine handling needed to care for these animals can lead to sudden death. To minimize the stress level of these animals, they should be housed in a room that is quiet and dimly lit. It is also best to limit the number of individuals feeding the rabbits.

The primary problems encountered with orphaned rabbits are hypothermia and hypoglycemia. In general, it is thought that the glucose reserve of neonatal rabbits is approximately 6 hours postpartum.[@bib17] Because these animals have minimal energy reserves, a hypoglycemic episode can quickly result in ketosis and death.[@bib17] A common mistake made with these animals is to give fluids or milk replacer per os to hypothermic animals. Because the gastrointestinal tracts of these animals are often static, the energy and fluids provided will remain in the intestinal tract and potentially become overgrown with opportunistic bacteria. To prevent this, these animals should be warmed and provided fluids with dextrose. Because the placement of an intravenous catheter is difficult in these animals, fluids are generally given subcutaneously or intraperitoneally. Once warmed and rehydrated, additional per os calories can be provided.

In the wild, rabbits suckle their young only once a day, and their milk is concentrated to have a high nutritional value and a low lactose content.[@bib6] The composition of the milk changes toward the end of lactation, when protein and fat levels increase. Orphaned lagomorphs can be reared on powdered milk replacers (e.g., Esbilac; PetAg, Hampshire, IL) or goat\'s milk. As milk replacers are a nutritional compromise, hand-reared lagomorphs need to be fed more than one time per day and the milk replacer should not be dilute beyond a 2 : 1 (formula-to-water) ratio. In captivity, most young lagomorphs will accept two to four feedings a day, depending on their weight, appetite and general condition. The volume consumed per feeding will also vary based on age and general condition, with animals accepting between 2 and 30 ml of milk per feeding. Orphaned rabbits should be weighed daily using an accurate digital scale. The most common problem encountered with these animals is aspiration of the milk replacer and the development of diarrhea. Aspiration can occur when tubing these animals or forcing the fluids through the tube so fast that they backflow up the esophagus and enter the trachea. Affected animals should immediately be given furosemide and broad-spectrum antibiotics (e.g., trimethoprim-sulfadimethoxine). Rabbits that develop enteritis should also be given antibiotics. In the wild, such a problem does not generally occur because of the rabbit\'s unique physiology. Juvenile rabbits are unusual among mammals in that they naturally have very few microorganisms in their stomach and small intestine while suckling. A natural antimicrobial fatty acid, or "milk oil," is present in the stomach of a suckling rabbit, which is produced by an enzymatic reaction in the doe\'s milk.[@bib6] This milk oil gives some protection against enteric infection. Orphaned rabbits that are fed a milk replacer do not develop this antimicrobial factor and are therefore susceptible to developing an enteric bacterial infection during nursing.

Most suckling rabbits are stimulated to urinate and defecate when the doe grooms their perineum and lower abdomen. There is a debate as to whether this is the case in all wild lagomorphs; however, to be safe, we recommend cleaning/stimulating the perineum of captive, orphaned rabbits to stimulate urination and defecation. Between feedings, the animals should be returned to their nest and left alone.

Rabbits are born naked, blind, and helpless. Birth weights for these animals range between 40 and 100 g. In the wild, neonatal rabbits are totally dependent on milk for approximately 10 to 15 days, at which time they start eating small amounts of solid food.[@bib17] Neonatal rabbits begin to leave their nest and are weaned between 3 and 4 weeks of age. For captive animals, it is important to provide grass hay and assorted vegetables. At the same time, fresh cecotrophs from healthy adult rabbits should be provided to ensure the intestinal tract is transfaunated with the appropriate bacteria. These fecal pellets can be offered either with the grass hay or mixed into a gruel and offered per os. Commercial probiotics can also be used, but they will not provide the same diverse microflora that a rabbit fecal pellet will provide.

### MESOPREDATORS {#cesec109}

Mesopredators are routinely presented to veterinarians as orphans. These animals should be transferred to an experienced licensed wildlife rehabilitator as soon as possible to minimize the likelihood of imprinting. It is important that these animals are not maintained in veterinary hospitals for extended periods of time because of the risk of disease transmission. In addition to these health concerns, the mesopredators also need to be raised with conspecifics to ensure proper behavioral development. Opossums, foxes, and raccoons can be raised on canine formulas, whereas bobcats should be raised using a feline formula. Veterinarians can use domestic puppy and kitten feeding regimens to manage these animals. The mesopredators can generally be weaned by 6 to 8 weeks of age. Weaned mesopredators can be offered canine or feline kibble diets that are supplemented with other natural foods. For example, bobcats and foxes can also be offered prekilled rodent prey, and raccoons and opossums can be offered fruits, vegetables, and invertebrates.

### DEER {#cesec110}

Fawns are generally left unattended by their doe for long periods of time during a day. This primarily serves as a protective measure against predation on the fawn. Unfortunately, humans often come upon these nested fawns and believe that they are abandoned. Although they believe they are rescuing the fawn, they are, for all practical purposes, kidnapping it instead. Citizens should be instructed to return the fawn to its nest even if the doe is not in sight. The doe will not approach her fawn in the presence of humans. Neonates can be successfully returned to their nest for up to 24 hours after removal. Human handling will not prevent the return and maternal care of the doe.

Fawns that cannot be returned to the wild pose a real dilemma for the veterinarian. In some states (e.g., Louisiana), fawns cannot be rehabilitated and released back to the wild because of the concern associated with chronic wasting disease. Therefore, veterinarians should contact their state wildlife and fisheries office for the regulations on rehabilitating fawns. Animals that cannot be released should either be placed in an appropriate institution or euthanized. Male deer in particular can become unpredictably violent and dangerous once imprinted. In our opinion, castration and captivity are more inhumane alternatives to euthanasia for male deer.

Deer milk is considerably higher in protein and fat than cow\'s milk but has lower lactose content. A suitable deer milk replacer can be created by adding one whole egg, 5 ml cod liver oil, and 20 g glucose to 1 L full cream cow\'s milk. Commercial deer and goat milk formulas can also be used for orphaned fawns. The formula should be offered every 3 to 4 hours at 37° C. Fawns can be fed from a lamb\'s bottle (e.g., larger animals) or a human baby bottle (e.g., smaller animals). A cross-slit in the nipple on the bottle will ensure a good flow rate of milk.[@bib4] Some deer will only accept milk when the bottle has a dark (e.g., black) nipple. After each feeding, the anal region of the fawn should be massaged with a wet warm tissue to stimulate defecation. If the young deer is obstinate, dehydrated, or collapsed, intravenous fluids should be given to correct any deficits. Because many of these animals will not suckle, they should also be offered their milk replacer directly via a stomach tube. Healthy young deer will nibble succulent foods from 1 week of age but will not be fully weaned from the milk until they are at least 10 weeks old. Deer should be transferred to an experienced licensed wildlife rehabilitator as soon as possible to minimize the likelihood of imprinting.

DIAGNOSTIC TESTING {#cesec111}
==================

Clinical Pathology {#cesec112}
------------------

Clinical pathology is an important diagnostic method for assessing the health of a wildlife patient. Many of these animals have evolved to mask their illness and may appear nondiseased even when they are near death. Hematology and plasma biochemistry screens can provide the veterinarian with a wealth of information regarding the physiologic status of their patients.

In some cases, the greatest challenge to performing these tests is collecting the blood samples ([Figure 19-10](#f10){ref-type="fig"} ). Animals that are fractious or pose a danger to the veterinary staff should be anesthetized. A list of venipuncture sites can be found in [Table 19-7](#cetable7){ref-type="table"} . When collecting a blood sample, it is important to consider the total sample volume to be collected. For larger patients this is not as important, but for a 100-g avian, reptile, or rodent patient, this becomes very important. In general, 1 ml blood/100 g of body weight can be collected from mammals or birds, and 0.5-0.8 ml blood/100 g of body weight can be collected from reptiles and amphibians. If a patient has experienced acute of chronic blood loss, the sample volume should be decreased.Figure 19-10The ventral tail vein can be used to collect blood from opossums. The sampling technique is similar to that described for tail venipuncture in lizards and cows. The needle can be inserted anywhere along the ventral midline *(arrow).*TABLE 19-7Common Venipuncture Sites in WildlifeGroupVenipuncture sitesAvianJugularCutaneous ulnar/basilicMedial metatarsalBasioccipital (Columbiformes)MammalJugularCephalicLateral/Medial SaphenousFemoralLateral tail (rodents)Ventral tail (opossums)ReptileJugular (chelonians, snakes, lizards)Cardiac (snakes)Brachial (chelonians)Subcarapacial (chelonians)Femoral (chelonians)Cephalic (lizards)Ventral tail (lizards, crocodilians, snakes)Dorsal tail (chelonians)Ventral abdominal (lizards)Supravertebral (crocodilians)AmphibianVentral abdominal vein (anurans)FemoralVentral tail (urodelans)

Hematologic samples from mammals can be processed using standard domestic mammal techniques. Because the red blood cells and thrombocytes of avian, reptile, and amphibian patients are nucleated, the samples are processed using hand counts. There has been some work to show that the blood samples from these animals can be analyzed using specialized equipment, but these machines were not readily available at the time of this writing. Most hand counts are done using the eosinophil unopette technique. The eosinophil unopette method enables the technician or veterinarian to count stained heterophils and eosinophils. Once this count has been done, a differential is read (high dry/oil magnification) using a stained blood-smear slide. Inserting the numbers from the eosinophil unopette estimate and the differential into the following formula will provide an estimated total white blood cell count: (\# cells counted) × 1.1 × 16/(% heterophils + % eosinophils). Once the estimated total number of cells has been determined, the percentages generated from the differential count can be applied to the total number to derive the estimated absolute numbers for each cell type.

Plasma biochemistries can be analyzed using any of the commercially available analyzers. However, the Abaxis Vet Scan is a favorite of ours, as it can provide a complete plasma biochemistry profile from 0.1 ml of whole blood. Because of this system, blood samples can be processed from animals as small as 10 to 20 g.

Interpreting blood samples from wildlife can be difficult, as there are few references. Because of this, one of us (Mitchell) has developed a general set of rules for evaluating hematologic and plasma biochemistry results for wildlife. Regardless of the species, white blood cell counts are generally between 5000 and 15,000 cells/ml in clinically healthy patients. By establishing a basic range of values, the veterinarian can develop a comfort zone for what is or is not acceptable. It is important, however, to realize that animals with white blood cell counts within this range can be suffering from disease. This would be no different if there was an established "normal" reference range for a particular species based on a rigorous study. There can always be abnormal patients within a normal distribution and normal patients that fall out of a mean ±2 standard deviations. The way to ultimately determine healthy versus nonhealthy is to evaluate the entire white blood cell count (e.g., differential) and examine the patient. There are two generic reasons that white blood cell counts can be elevated: inflammation and stress. Many veterinarians want to naturally label the elevation as infection or stress, but this would not be appropriate. If veterinarians always consider a white blood cell count to be associated with an infection, they will miss other potential causes of inflammation (e.g., trauma, neoplasia, toxins) and overprescribe antibiotics. When interpreting the differential it is important to first identify the predominant cell (neutrophil/heterophil or the lymphocyte). In most species, the heterophil (e.g., reptile, amphibian, avian) or neutrophil (e.g., mammal) will be the predominant cell, whereas within certain groups (e.g., chelonians, deer) the lymphocyte is the predominant cell. In general, the ratio of the predominant cell to the secondary cell will be 1 : 1 to 3 : 1. Therefore, in a clinically healthy raptor the ratio of heterophils to lymphocytes may be as low 1 : 1 or as high as 3 : 1, whereas the inverse may be said for a chelonian. If the ratio is outside of these parameters, the veterinarian must decide if one cell is elevated, the other decreased, or both. Lymphocyte counts in wildlife less than 1500 cells/ml are consistent with lymphopenia. Monocyte, basophil, and eosinophil counts are generally less than 500 cells/ml. Monocyte counts between 500-1200 cells/ml are generally associated with stress, while counts greater than 1200 cells/ml are strongly suggestive of chronic inflammation. For a review of general references for the plasma biochemistries, see [Table 19-8](#cetable8){ref-type="table"} .TABLE 19-8General Reference Estimates for Plasma Biochemistries for WildlifeParameterGroupRangeGlucose (mg/dl)Birds80--200Mammals80--150Reptiles60--150Sodium (mEq/L)General140--160Marine species150--170Chelonians135--150Chloride (mEq/L)General90--120Marine species100--130Potassium (mEq/L)General3--6Calcium (mg/dl)General8--12Gravid reptiles, birds15--50Phosphorus (mg/dl)General4--8Gravid reptiles, birds6--15Total protein (g/dl)Birds3--6Mammals, reptiles4--8AlbuminBirds1--2.5Mammals, reptiles2--3Urea (mg/dl)Mammals\<30Creatinine (mg/dl)Mammals\<2Uric acid (mg/dl)Birds, reptiles\<10Postprandial: carnivorous reptiles, birds\<25AST (IU/L)General\<250ALT (IU/L)General\<250CK (IU/L)General\<500ALP (IU/L)General\<250[^3]

Diagnostic Imaging {#cesec113}
------------------

Diagnostic imaging is an important component of the thorough work-up of a wildlife case. Many wildlife veterinary hospitals utilize radiographs as a parallel component to the physical examination. Survey radiographs are often invaluable for assessing musculoskeletal injuries and the presence of foreign bodies (e.g., fish hooks, lead shot) ([Figure 19-11](#f11){ref-type="fig"} ). Radiographs can even be used to characterize infectious disease. For example, raptors with systemic aspergillosis often have an increased radiopacity associated with their air sacs. Those types of radiographic findings direct us to perform coelioscopy. When pursuing radiographs, it is important to always take at least two different images (e.g., lateral and dorsoventral). Attempts to interpret a single radiograph can lead to misclassification. Animals that are fractious should be anesthetized. Any movement during the procedure will result in less than diagnostic images.Figure 19-11Survey radiographs can prove invaluable to diagnosing disease in wildlife. The standard equipment found in small animal veterinary hospitals can be used for wildlife too.

Ultrasound is generally reserved for mammals and reptiles; it can also be used with birds, but their large bony keel and extensive ribs can limit the amount of imaging that can be done on the viscera. When selecting an ultrasound, it is best to use transducers that are capable of providing the detail needed for the depth of tissue being examined. For example, 7.5- to 12-MHz transducers should be used for small patients (e.g., mink), while 5- to 7.5-MHz units can be used for larger animals (e.g., bear). To become proficient with an ultrasound, it is important to pursue continuing education opportunities in the field.

Microbiology {#cesec114}
------------

Wildlife are susceptible to a variety of microbial pathogens. The microbiologic cultures collected from wildlife can be processed using the same techniques described for domestic species. More species-specific information regarding culture techniques is available in other chapters of this book. It is important for veterinarians to establish a relationship with a microbiology laboratory. The laboratory scientists should be made aware of the different types of patients the veterinarians are working with, as the isolation of certain organisms requires more specialized techniques (e.g., *Pasteurella multocida, Salmonella* spp.). Interpreting the results of a culture should be done carefully. Just because an organism was isolated from an animal does not necessarily infer that it is causing disease. Cytologic examination or histopathologic testing of a wound that confirms the presence of a uniform population of organisms consistent with an isolate would certainly lend more strength to the association. Discussing the findings with the laboratory can also be beneficial. The laboratory may be able to provide insight into the growth and density of the organism on the plate or growth of secondary organisms that might be useful for case management.

Parasitic Testing {#cesec115}
-----------------

Wildlife are routinely presented to veterinary hospitals with both endo- and ectoparasite infestations. Each animal should be examined closely for the presence of ectoparasites. Close inspection of a patient may reveal fleas, flies, mites, ticks, or lice. Confirmation of the type or types of ectoparasites present on the patient can be made by examining the organism(s) under a light microscope. Veterinarians should always wear gloves when working with wildlife to minimize the likelihood of being infested with these organisms. Animals infested with ectoparasites should be treated with an appropriate antiparasitic. Fipronil can be used to eliminate ectoparasites on reptiles and birds. It is best, however, to be cautious when applying the drug to a species for the first time. This topical spray can be used for mesopredators. Firponil is not recommended for lagomorphs or rodents, as it can be associated with neurologic disease and death. Ivermectin can also be used to control ectoparasites but should never be used with chelonians.

Determining the endoparasite status of a wildlife case can be done using standard techniques, such as a blood smear, fecal float, and direct smear. Most wildlife cases will present with some degree of endoparasitism ([Figure 19-12](#f12){ref-type="fig"} ). The question generally asked is whether or not to treat a patient. If the parasite burden does not appear to be associated with clinical disease in the patient, and also does not pose a health risk to the veterinary staff, then treatment may be postponed. However, if the patient presents in a compromised state, then it should be treated because the parasites will only add to the animal\'s burden.Figure 19-12Hemoparasites *(arrows)* are a common finding in wild bird patients. To determine whether these organisms are detrimental to the patient, a thorough exam and blood profile (e.g., hematocrit) are needed.Figure 19-13Dry forms of pox are a common finding in raptors. These animals generally become exposed when feeding on infected prey.Figure 19-14**A,***Mycobacterium avium* is an important pathogen of wild birds. This bald eagle presented with systemic lesions. **B,** Most notable was the classic distal tibiotarsal osteomyelitis.Figure 19-15Fly larvae, such as this bot *(arrow)*, are a common finding in wild mammals. They should be surgically removed.

Miscellaneous Testing {#cesec116}
---------------------

In the past, most diseases were considered to be bacterial in origin because microbiological culture was the primary infectious disease--based assay available. With the advancement of diagnostic assays, veterinarians can now identify and confirm the presence of viral, parasitic, and fungal pathogens too. There are a variety of serologic and molecular-based assays available to the wildlife veterinarian, and a review of those most commonly used is found in [Table 19-9](#cetable9){ref-type="table"} .TABLE 19-9Diagnostic Tests Available to the Wildlife VeterinarianAgentTestLaboratory**Reptile**Chelonian herpesvirusELISA, PCRUF-CVM[\*](#cetablefn1){ref-type="table-fn"}Chelonian mycoplasmosisELISA, PCRUF-CVM[†](#cetablefn2){ref-type="table-fn"}Chelonian iridovirusPCRUF-CVM[\*](#cetablefn1){ref-type="table-fn"}*Cryptosporidium*SerologyUM[‡](#cetablefn3){ref-type="table-fn"}Snake paramyxovirusHIUF-CVM[\*](#cetablefn1){ref-type="table-fn"}Alligator West Nile virusELISAUF-CVM[\*](#cetablefn1){ref-type="table-fn"}*Salmonella* spp.PCRUG-CVM[§](#cetablefn4){ref-type="table-fn"}AdenovirusPCRUF-CVM[\*](#cetablefn1){ref-type="table-fn"}Protein electrophoresisUM[‡](#cetablefn3){ref-type="table-fn"}HistopathologyNWZP[¶¶](#cetablefn5){ref-type="table-fn"}**Avian***Aspergillus*ELISARC,[¶](#cetablefn6){ref-type="table-fn"} UM[‡](#cetablefn3){ref-type="table-fn"}*Chlamydophila*SerologyUM[‡](#cetablefn3){ref-type="table-fn"}PCRUG[§](#cetablefn4){ref-type="table-fn"}HerpesvirusSerologyNVSL[\#](#cetablefn7){ref-type="table-fn"}InfluenzaSerologyNVSL[\#](#cetablefn7){ref-type="table-fn"}*Mycoplasma*Serology/PCRNVSL[\#](#cetablefn7){ref-type="table-fn"}*Mycobacterium*Serology/PCRNVSL[\#](#cetablefn7){ref-type="table-fn"}Newcastle diseaseSerology/PCRNVSL[\#](#cetablefn7){ref-type="table-fn"}*Salmonella*Serology/cultureNVSL[\#](#cetablefn7){ref-type="table-fn"}Protein electrophoresisUM[‡](#cetablefn3){ref-type="table-fn"}HistopathologyNWZP[¶¶](#cetablefn5){ref-type="table-fn"}[^4][^5][^6][^7][^8][^9][^10][^11]

DISEASES {#cesec117}
========

Wildlife may present to a veterinary hospital for a variety of different reasons. Although traumatic injuries represent the most common presentation at most hospitals, there are certainly infectious, parasitic, and toxic diseases that lead to illness in these animals. Lists of the most common infectious, parasitic, and toxic causes of illness in wildlife are presented in [TABLE 19-10](#cetable10){ref-type="table"}, [TABLE 19-11](#cetable11){ref-type="table"}, [TABLE 19-12](#cetable12){ref-type="table"} , respectively.TABLE 19-10Infectious Diseases Commonly Encountered in WildlifeGroupAgentClinical signsTreatment**Reptiles**Chelonians*Mycoplasma* spp.Upper and lower respiratory tract infections, sinusitis, blepharoedema, conjunctivitisRelease not recommended, doxycycline, azithromycin, fluoroquinolonesSnakesParamyxovirusUpper and lower respiratory tract infections, hemorrhage, neurologic diseaseNo treatment, release not recommendedCrocodiliansWest Nile virusNeurologic diseaseSupportive careCheloniansIridovirusNecrotic stomatitis, pneumoniaSupportive care, release not recommendedCheloniansHerpesvirusUpper and lower respiratory tract infections, glossitis, pneumonia, enteritis, fibropapillomas, hepatitis, neurologic diseaseNo treatment, release not recommended, acyclovir reduces clinical signs**Avian**West Nile virusAsymptomatic, muscle weakness, torticollis, opisthotonosSupportive careParamyxovirusParesis, muscle tremors, deathQuarantine, euthanasiaInfluenzaAsymptomatic, pneumonia, neurologic diseaseSupportive care, zoonotic forms-euthanasiaEquine encephalitisAnorexia, weakness, neurologic disease, acute deathPreventive vaccine, supportive carePoxvirus ([Figure 19-13](#f13){ref-type="fig"})Dry form: masses on featherless areas; wet form: mucous membranesSupportive care, antibiotics, quarantine*Chlamydophila psittaci*Anorexia, depression, enteritis, splenitis, hepatitis, pneumonia, rhinitis, conjunctivitisDoxycycline*Mycobacterium avium* ([Figure 19-14](#f14){ref-type="fig"})Emaciation, weakness, increased appetite, osteomyelitis (tibiotarsus), pneumonia, multifocal granulomasNot recommended*Pasteurella multocida*Peracute death, neurologic diseaseSupportive care, antibioticsSalmonellosisDiarrhea, peracute death, osteomyelitis, sepsis, neurologic diseaseSupportive care, antibiotics*Aspergillus* spp.Pneumonia, tracheal granulomas, air sacculitis, multifocal granulomasItraconazole, amphotericin B**Mammals**Canine distemper virusWeakness, depression, hyperkeratosis on the foot pads, diarrhea, pneumonia, paresis, deathNo treatmentInfectious canine hepatitis (adenovirus)Diarrhea, hepatitis, paralysis, deathSupportive careInfluenzaSneezing, coughing, fever, pneumoniaSupportive careParvovirusAnorexia, diarrhea, myocarditis, leukopeniaSupportive careRabiesDumb form: depressionEuthanize and confirmRabid form: aggressiveLeptospirosis *(Leptospira interrogans)*Asymptomatic, fever, weakness, jaundice, hemorrhage, diarrheaTetracyclinesTyzzer\'s disease *(Clostridium piliforme)*Diarrhea, depression, peracute deathTetracyclinesTABLE 19-11Parasites Commonly Encountered in WildlifeAgentGroupClinical signsTreatment*Angiostrongylus cantonensis*MammalsDepression, circling, paresis, paralysisNo treatment*Baylisascaris procyonis*Mammals, birdsNon-raccoons: neurologic diseaseNo treatmentCestodesAllAsymptomatic, diarrheaPraziquantelCoccidiaAllAsymptomatic, diarrheaSulfa-based antibiotics*Cryptosporidium serpentis*SnakesRegurgitation, diarrhea, weakness, deathNo treatment*Cryptosporidium parvum*MammalsRegurgitation, diarrhea, weakness, deathNo treatment, supportive care*Entamoeba invadens*ReptilesHemorrhagic diarrhea, dehydration, deathMetronidazoleFly larvae ([Figure 19-15](#f15){ref-type="fig"})AllMass with breathing hole, dischargeSurgically remove, ivermectin*Giardia* spp.AllHemorrhagic diarrhea, dehydrationMetronidazolePinwormsAllAsymptomatic, diarrhea±Fenbendazole*Toxoplasma gondii*Mammals, birdsAsymptomatic, reproductive anomalies, blindnessSupportive careTABLE 19-12Toxins Commonly Encountered in WildlifeAgentClinical signsTreatmentBotulism *(Clostridium perfringens)*Paresis, paralysis, difficulty holding head (limberneck)Supportive care, antitoxinHeavy metals (zinc, lead)Weakness, lethargy, ataxia, paresis, anemia, diarrhea (hemorrhagic)Remove metal, administer chelating agent (calcium EDssTA)MycotoxinsAtaxia, deathSupportive care, spore-free dietOil contaminationHypothermia, anemia, oil contamination on feathers, hepatitis, deathSupportive care, oil removal with Dawn dish soapOrganophosphatesHypersalivation, miosis, lethargy, weakness, paresis, deathAtropine, 2-pam[^12]

RELEASING WILDLIFE {#cesec118}
==================

Preparing for Release {#cesec119}
---------------------

Before attempting to release a wildlife case, an in-depth assessment of their suitability for release must be made ([Figure 19-16](#f16){ref-type="fig"} ). An animal\'s ability not only to survive in the wild but also to normally reproduce and interact with conspecifics and other species must be evaluated. Returning an animal that is fit but unable to reproduce may displace a normally functioning member of its species in that environment, whether it be through prey, territory, or mate competition. This can have an overall deleterious effect on the population. The criteria for release vary slightly according to each species, but in general, the animal must be able to locate and kill prey or food items, withstand normal climatic conditions, avoid predation, breed normally, and perform any other specific activites related to their species-particular performance in the wild. Animals kept in captivity for long periods of time or juveniles raised in captivity may have difficulties in performing some or all of these functions. Loss of muscle or feather condition, abnormal socialization, and imprinting are common problems preventing suitable performance in their natural habitat.Figure 19-16Releasing wildlife is very satisfying; however, to ensure that the patient has the best chance for survival, it is important to consider whether the animal will be able to re-adapt to its environment.(Courtesy Jessica Enes.)

A thorough knowledge of the natural history and behavior of an animal in the wild is necessary before an assessment for release can be made. Both mental and physical fitness must be evaluated. The use of a remote monitoring device, such as a closed circuit television, can be very helpful in assessing normal behavior, as many animals will not behave as they would in the wild in the presence of humans. In the absence of such technology, attempts can be made to monitor the animal from a concealed area. It is also imperative to consider any ongoing infectious disease that may pose a threat to the animal or the population into which it is released. Attempts to gradually bring the animal to an acceptable state of fitness can be made in large aviaries or pens, with techniques that mimic as closely as possible the conditions they will meet on their return to the wild. Conditions that may preclude an animal\'s return to the wild include, but are not limited to, anything that may prevent normal hunting activity, migration, or avoidance of predation, abnormal feather or fur condition (which also affects their ability to regulate their body temperature), amputation, any cause of restricted mobility, loss of senses commonly used for normal behavior, pelvic fractures (in females) that may predispose them to dystocia, and any animal that is imprinted or improperly socialized to humans or domestic animals. These animals may displace others in their breeding territories, pose a threat to humans, or be less likely to recognize humans or domestic animals as threats and be injured or killed as a result.

General Principles of Release {#cesec120}
-----------------------------

There are many different factors that must be considered when developing a release strategy. A thorough knowledge of the natural history of the animal is imperative. Some species will have a better chance of survival in the wild if the time of day or season is considered in their release. It is ideal to release the animal to an area near where it was found, unless this area is unsuitable for release (e.g., near a busy highway). Release methods will also depend on the fitness, time in captivity, and age of the animal. Migratory animals must be released during an appropriate season.

The following points should be considered when selecting a release site:[@bib19] 1.The habitat must have foraging areas for the species, with available prey or other food resources.2.No resident members of the individual\'s own species or genus or of conflicting species should be present.3.The site should be secure from public interference.4.The site should not be located near an area where there is extensive use of herbicides, insecticides, or rodenticides.5.The site would be, preferably, at least one mile or more from any major roads.

Postrelease Monitoring {#cesec121}
----------------------

One of the most important questions asked of those who rehabilitate wildlife is whether the animals survive after being released. Unfortunately, there have been very few studies done to evaluate survival postrelease. Veterinarians interested in pursuing these issues may partner with wildlife rehabilitation facilities or biologists to assess postrelease survival. There are a number of monitoring techniques that can be used to answer these questions, but they are rarely pursued because of the personnel and monetary expenses associated with such programs. This is certainly one aspect of the rehabilitation process where veterinarians could become more involved.

[^1]: *IM,* Intramuscular; *IO,* intraosseous; *IT,* intratracheal; *IV,* intravenous; *PO,* per os.

[^2]: *MS-222,* tricaine methane sulfonate; *ICe,* intracoelomic; *IM,* intramuscular; *IV,* intravenous.

[^3]: *ALT,* alanine aminotransferase; *ALP,* alkaline phosphatase; *AST,* aspartate aminotransferase; *CK,* creatine kinase.

[^4]: *ELISA,* enzyme-linked immunosorbent assay; *HI,* hemagglutination inhibition; *PCR,* polymerase chain reaction.

[^5]: UF-CVM: Dr. Elliott Jacobson, University of Florida, College of Veterinary Medicine, Department of Small Animal Clinical Sciences, PO Box 100126, Gainesville, FL32610, (352) 392-4700 ext 5700.

[^6]: UF-CVM: Dr. Mary Brown, University of Florida, College of Veterinary Medicine, Department of Small Animal Clinical Sciences, PO Box 100126, Gainesville, FL32610, (352) 392-4700 ext 5700.

[^7]: UM: University of Miami, School of Medicine, Division of Comparative Pathology, PO Box 016960 (R-46), Miami, FL33101, (305) 243-6928.

[^8]: UG: University of Georgia, College of Veterinary Medicine, Department of Medical Microbiology, Athens, GA, 30602, (706) 542-5812.

[^9]: NWZP: Northwest Zoo Path, 18210 Waverly Drive, Snohomish, WA 98296 (360) 668-6003.

[^10]: RC: The Raptor Center, University of Minnesota, College of Veterinary Medicine, 1920 Fitch Avenue, St. Paul, MN 55108, (612) 624-4745.

[^11]: NVSL: National Veterinary Services Laboratory, APHIS, USDA, PO Box 844, 1800 Dayton St., Ames, IA, 50010, (515)-239-8266.

[^12]: EDTA, ethylenediaminetetraacetic acid.
